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f^ ■ Abstract: We give a detailed derivation of a supersymmetric configuration of 

wrapped D5-branes on a two-cycle of a warped resolved conifold. Our analysis re- 
veals that the resolved conifold should support a non-Kahler metric with an S'f/(3) 
structure. We use this as a starting point of the geometric transition in type IIB 

^ . theory. A mirror, and a subsequent flop transition using an intermediate M-theory 

j^ ■ configuration with a G2 structure, gives rise to the complete IR geometric transition 

in type IIA theory. A further mirror transformation gives the type IIB gravity dual 
of the IR gauge theory on the wrapped D5-branes. Expectedly non-Kahler deforma- 
tions of the resolved and the deformed conifolds appear as the gravity duals of the 
confining gauge theories in type IIA and type IIB theories respectively, although in 
more generic cases these manifolds could also be non-geometric. In the local limit we 
reproduce precisely the scenarios presented in our earlier works. Our present work 
should therefore be viewed as providing a supergravity proof of geometric transitions 
in the full global scenarios in type II theories. 
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1. Introduction 

The gravity duals of gauge theories with running coupling constants have received 
considerable attention in the last few years. The original gauge/gravity duality [0, 
P deals exclusively with theories that have no running of the coupling constants, or 
with theories that have some running of the coupling constants but eventually fall 
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into fixed point surfaces, for example 0]. Tlie first kind of dualities tfiat consider 
tlie actual running of the coupling constants leading to, say, confining theories were 
discussed some time back in g], p, and its extension to include fundamental 
flavors in [0 . The type IIA brane constructions for theories like |^ were first discussed 
in [Q, and for theories with running couplings were discussed in |^. In fact in the 
fourth reference of the precise distinctions between [Q and ^ were pointed out 
in details. 

In recent times we have seen many new advantages of studying theories like 
and PI that deal with running couplings. The confining behavior of these theories in 
the far IR is of course very powerful in extending them to more realistic scenarios like 
high temperature QCD |jTO|, |Tl|. The cascading nature of these theories allow them 
to remain strongly coupled throughout the RG flow from UV to IR, and therefore 
supergravity duals can describe the full dynamics of the corresponding gauge theories. 
For the Klebanov-Strassler (KS) theory [Q even the full UV completion, that allow 
no Landau poles or UV divergences of the Wilson loops, can be achieved by attaching 
an UV cap to the KS geometry [pil|]. An example of the full UV completion of the KS 
geometry both at zero and non-zero temperatures has been recently accomplished 
in [0. The UV cap therein is given by an asymptotic AdS space that, in the dual 
gauge theory, will allow for an asymptotic conformal behavior in the UV and linear 
confinement in the far IR. 

For the model studied by Vafa [Q the full UV completion would be more non- 
trivial. We expect the UV to be a six- dimensional theory instead of a four- dimensional 
one. A six-dimensional UV completion that allows no Landau poles in the presence 
of fundamental flavors has not been constructed so far. In fact a proper study of fun- 
damental flavors a-la [0 is yet to be done for this case. The F-theory |jl3|, [l^, |l^] em- 
bedding of this model would be crucial in analysing the full UV completion. However 
some aspects of an intemediate UV behavior, for example cascading dynamics, have 
been discussed in the past [|^ where the cascade is likened to an infinite sequence 
of flop transitions. The IR dynamics of the theory where we expect geometric tran- 
sition to happen is actually the last stage in this sequence of transformations where 
the flop is immediately followed by a conifold transition. At this point we should 
expect the wrapped D5-branes to be completely replaced by fluxes (at least in the 
absence of fundamental flavors) [|I2|. What happens in the presence of fundamental 
flavors is rather subtle, and we will not discuss this here anymore. In fact we will 
only concentrate on the last stage of the transition, namely, the geometric transition 
in this paper. The intermediate cascading dynamics or the UV completion will be 



discussed elsewhere [44 



Since the geometric transition leads to a confining theory, the corresponding 
gauge dynamics is strongly coupled. Therefore the physics of this transition can be 



captured exclusively by supergravity backgrounds. In some of our earlier works [|T7| 



we managed to study this purely using the supergravity backgrounds in the local 
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limit, meaning that the sugra background was studied around a specific chosen point 
in the internal six- dimensional space. The reason for this was the absence of a known 
globally defined supergravity solution of the wrapped D5-branes on the two-cycle of 



the resolved conifold. The only known global solution i.e [18] was unfortunately not 



supersymmetric (see |]T9|, ^ for details) although it satisfied the type IIB EOMs. In 



this paper, among other things, we will be able to solve this problem and provide 
a fully supersymmetric globally defined solution for the wrapped D5-branes on a 
certain resolved conifold. What we will argue soon is that the resolved conifold 
should have a non-Kahler metric to allow for supersymmetric solutions. This non- 
Kahlerity appears exactly from the back-reactions of the wrapped D5-branes. 

Despite the absence of supersymetric solutions, in |T^ we managed to show, at 



least locally, the full geometric transitons in type II theories. The gravity duals for 
the IR confining gauge theories on the wrapped D6-branes in type IIA and wrapped 
D5-branes in type IIB were completely captured by non-Kahler deformations of the 
resolved and the deformed conifolds respectively. In this paper we will show that 
globally under some simplifying assumptions this conclusion remains unchanged, 
but generically these manifolds would become non-geometric (see [^ for a recent 
discussion on this). In the following sub-section we will briefiy review the state of 
geometric transition using local supergravity analysis before we proceed to compute 
the full global picture. 

1.1 Geometric transition and supersymmetric solution 

Let us begin with a bit of historical notes. The original study of open-closed string 
duality in type II theory starts with D6 branes wrapping a three cycle of a non- 
compact deformed conifold. Naively one might expect the deformed conifold to be a 
complex Kahler manifold with a non-zero three cycle. However as discussed earlier 
in [0 this is not quite correct, and the manifold that actually would solve the string 
equations of motion is a non-Kahler deformation of the deformed conifold. It also 
turns out that the manifold has no integrable complex structure, but only has an 
almost complex structure. This is consistent with the prediction of |T3[. 



However, as one may recall, in all our earlier papers we managed to study only 
the local behavior of the manifolds. This is because the full global picture was hard 
to construct, and any naive procedure always tend to lead to non-supersymmetric 
solutions. In deriving the local metric, we took a simpler model where all the spheres 
were replaced by tori with periodic coordinates {x,6i) and {y,92)- The coordinate z 
formed a non-trivial U{1) fibration over the T^ base. The replacement of spheres by 
two tori was directly motivated from the corresponding brane constructions of [§], 
where non-compact NS5 branes required the existence of tori instead of spheres in 
the T-dual picture. 

Locally the non-Kahlerity of the underlying metric can be easily seen from its 
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explicit form: 




dsJiA = 9i 


(dz - h^^, dx^) + Ai cot Oi {di 


+g2 [del + {dx - Ke^ dOif] + (73 Wl + {dy 



- Ke, dOi) + A2 cot 6*2 {dy - hyo^ dOj) + .. 
by0^ dOjY] + Qi sin ijj [{dx - b^e^ dOi) d62 
+ {dy - hyo^ d9j) dOi] + g^ cos ^ [dOi d62 - {dx - 6^0^ d6i){dy - byg^ d0j)] (l.T 



where the coefficients gi and the coordinates 9i,9i etc. are defined in [|I^. The 
background has non-trivial gauge fields (that form the sources of the wrapped D6 
branes) and a non-zero string coupling (which could in principle be small). 

Existence of such an exact supergravity background helps us to obtain the cor- 
responding mirror type IIB background. One would expect that this can be easily 
achieved using the mirror rules of p^ . It turns out however that the mirror rules of 



[p^ , as discussed in [0, do not quite suffice. A detailed analysis of this is presented 
in [|l^. As discussed therein, we have to be careful about various subtle issues while 
doing the mirror transformations: 



(a) The mirror rules of |22] tells us that any Calabi-Yau manifold with a mirror 
admits, at least locally, a T^ fibration over a three dimensional base. This seems to 
fail for the deformed conifold as it does not possess enough isometries to represent 
it as a T^ fibration. On the other hand, a resolved conifold does have a well defined 
T^ torus over a three-dimensional base, which can be exploited to get the mirror 
(see also [^). It also turns out that the T^ torus is a lagrangian submanifold, so a 
mirror transformations will not break any supersymmetry. 

(b) Viewing the mirror transformation naively as three T-dualities along the T^ 
torus does not give the right mirror metric. There are various issues here. The 



rules of ||2^ tell us that the mirror transformation would only work when the three 
dimensional base is very large. The configuration that we have is exactly opposite of 
the case [|22| . Recall that our configuration lies at the end of a much larger cascading 
theory. By UV/IR correspondences, this means that the base manifold is very small. 
Furthermore we are at the tip of the geometric transition and therefore we have to be 
in a situation with very small base (in fact very small fiber too). In ||T^ we showed 
that we could still apply the rules of [^] if we impose a non-trivial large complex 
structure on the underlying T^ torus. The complex structure can be integrable or 



non-integrable. Using an integrable complex structure, we showed in [0 that we 
can come remarkably close to getting the right mirror metric. Our conjecture there 
was that if we use a non-integrable complex structure we can get the right mirror 
manifold. 

It seems therefore natural to start with the manifold that exhibits three isometry 
directions — the resolved conifold. We can, however, not use the metric for D5 
branes wrapping the 5*^ of a resolved conifold as derived in [|T8], because it breaks 
all supersymmetry |T^]. The metric that we proposed in [|T^] (where we kept the 
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harmonic functions undetermined) is very close to the metric of [IS] but differs in 
some subtle way: 



(a) The type IIB resolved conifold metric that we proposed in |]T^ is a D5 wrapping 
a two cycle that preserves supersymmetry. We will discuss this issue in more detail 
below. 



(b) As explained in ||T^ , our IIB manifold also has seven branes (and possibly orien- 



tifold planes) along with the type IIB three-form fluxes. The metric constructed in 



[0 doesn't have seven branes but allows three-form fluxes. 

The local behavior of the type IIB metric is expressed in terms of non-trivial complex 

structures ri and T2 as dzi = dx — TidOi and dz2 = dy — T2d92- The local metric then 

reads 

ds^ = {dz + Ai cot di dx + A2 cot 62 dyf + \dzi\^ + \dz2\^ (1.2) 

where all the warp factors can locally be absorbed in to the coordinate differentials. 
In this formalism the metric may naively look similar to the one studied in |T^ but 



the global picture is completely different from the one proposed by |18[ . Our aim in 
this paper is therefore two-fold: to determine the full global picture (at least without 
the inclusion of UV caps), and to follow the duality cycle that will lead us to analyse 
geometric transitions in type II theories. 

1.2 Organisation of the paper 

The paper is organised as follows. In section 2 we start with geometric preliminaries 
about the resolved conifold and the blown-up conifold. We then discuss the math- 
ematical construction of a non-Kahler resolved conifold with an SU{'i) structure, 
following [Q. The components of the metric of this S'[/(3) structure (which auto- 
matically satisfy the torsional equations) are given in Appendix 1, and we use these 
components to determine the metric of the wrapped D5-branes on the non-Kahler 
resolved conifold in section 4.2. Existence of an SU{?)) structure will guarantee that 
the solution we get is supersymmetric, and we discuss the issue of supersymmetry 
further in section 4.1. 

Sections 4.3 to 4.6 are the main sections where we compute the full geometric 
transitions in the global framework using duality cycle that were used earlier in 



[0. In the full global picture the fluxes are very involved compared to the local 
picture. We managed to work out all the fluxes in the type IIA mirror set-up. These 
flux components are given in Appendix 2. It is necessary to track these fluxes 
because they would eventually determine the non-Kahler fibration structure in type 
IIB theory discussed in section 4.6. We discuss the components of the metric in type 
IIB after geometric transition in Appendix 3. 

In the above discussion we have briefly alluded to the fundamental flavors. In 
our model they appear from orientifolding the resolved conifold. The orientifolding 
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is subtle, and we give a brief discussion of this in section 3. This orient if olding 
will allow us to add seven-branes in type IIB and six-branes in the mirror type IIA 



picture. The seven-branes should be embedded as in [0 or p6 |. 

We end with a conclusion and a short discussion on the topics that we will study 

M. 



m 



2. Mathematical constructions and SU{3) structures 

The blown-up conifold describes one of the topologies that we will be using. We 
will describe it as well as its relation to the resolved conifold which is more familiar 
in string theory. These ideas are well known in algebraic geometry. Rather than 
starting with the standard algebro-geometric constructions, we instead begin with 
a description more suited to the description of an SU{3) structure. The algebro- 
geometric description will follow. 

2.1 The blovi^n-up conifold 

Let us begin by explaining how the blown-up conifold arises for us. The conifold is a 
cone over S^ x S^ |^, arising as a quotient {S^ x S^)/U{1), with the f/(l) diagonally 
embedded and on each factor identified with the U{1) of the Hopf fibration 5''^ — t- S"^. 
If we take the self-product of the Hopf fibration S^ x S^ -^ S'^ x S"^ and mod out 
by the diagonal U{1), we are left with a f/(l) fibration S^^ x S"^ ^ S"^ x S"^ which 
restricts to the Hopf fibration over either S^ factor. 

In the geometry we will be using which supports the metric ( [4. 151 ), the internal 



space is a 6-manifold, the total space of a complex line bundle L with base S"^ x S"^ 
which is described in spherical coordinates (6'j, 0j) for i = 1,2. The fiber is described 
by an angular coordinate ip describing the nontrivial U{1) bundle over S"^ x S"^ just 
described. The U{1) bundle is completed to a complex line bundle by introducing 
the radial coordinate r. 

The topology of either the line bundle or the U{1) bundle is described completely 
by its Chern class on S"^ x S"^. As noted above, the U{1) bundle restricted to either 
S'^ is the Hopf bundle S^, whose Chern class on S"^ is well known to have degree —1. 
So on S"^ X S^, we learn that L has degrees (—1,-1). 

We can now identify S^ with the complex projective line P^ and switch to the 
language of algebraic geometry, whereby we see that the internal manifold X is the 
total space of the line bundle C(— 1,— 1) on P^ x P^. 

This manifold appears as the blown-up conifold in algebraic geometry. Rather 
than refer to known results, we prefer to directly identify X with the blown-up coni- 
fold by describing the map from X to the conifold which shrinks P^ x P^ (identified 
with the zero section of L) to the conifold point. 

We introduce homogeneous coordinates (u^,m^) and (f^,f^) on the respective 
P^'s, and identify sections of L with functions on P^ x P^ which are homogeneous 
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of degree —1 with respect to {u^,u^) as well as with respect to {v^,v^). Thus a 
point of X can be described by homogeneous coordinates {u^, u^,v^,v'^,s), where s is 
thought of as a section of L. The homogeneity is described by two C* actions whose 
respective weights are (1, 1, 0, 0, —1) and (0, 0, 1, 1, —1). 

The map from X to the conifold is realized by the map from X to C^ given by 



{u ,u ,v ,v , s) ^-^ {u V S,U V S,U V S,U V s). (2.1) 

If we introduce coordinates (xi,...,X4) on C^, we see that the image of X 
satisfies the equation 

a;iX2 — X3X4 = (2.2) 

of the conifold. Identifying P^ x P^ with the zero section s = 0, we see that P^ x P^ 
is collapsed to the conifold point (0, 0, 0, 0) as claimed. 

When described by homogeneous coordinates as above, Calabi-Yau manifolds 
are characterized by the condition that the sum of the weights is zero for any C*. 
Since the sum of the weights is one for either C*, we conclude that the blown- up 
conifold is not a Calabi-Yau manifold. We will also check this directly in the next 
section by the adjunction formula. 

2.2 The resolved conifold 

We can relate the blown-up conifold to the more familiar resolved conifold. Rather 
than blow down P^ x P^ to the conifold point as in ( |2.1|) , we can instead partially 
blow down P^ x P^ by projecting to one P^. This gives the usual resolved conifold. 

Using the coordinates of the blown-up conifold introduced in Section pTTI, the 
partial blowdown is described by 



{u^, u^, f \ f ^, s) H- (m"^, u^, v'^s, v'^s), (2.3) 

so that P^ X P^, identified with s = as before, is mapped to (u^, u^, 0, 0, 0), and 
P^ X P^ is projected to the first coordinate, as claimed. We let {z^ , z"^ , z^ , z"^) be 
homogeneous coordinates on the image of (|2.3| ). 

Only one C* remains nontrivial on [z^ , z"^ , z^ , z^) , with weights (1,1,-1,-1). 
The image is the resolved conifold, the total space of 0{—l) © 0{—l) on P^. The 
coordinates {z^, z"^) can be identified with the homogeneous coordinates of P^, while 
z^ and z^ are identified with sections on the respective copies oi 0{—l). The resolved 
conifold is of course Calabi-Yau, which can be seen since the sum of the weights is 0. 

We remark that we have taken a circuitous path to get from the blown-up conifold 
to the more familiar resolved conifold, but we have reached the usual descriptions of 
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the resolved conifold as either the total space of the bundle C( — 1) © C^(— 1) on P^ 
or as a toric quotient of C' by C* with weights (1, 1,-1,-1). 

However, it is not the Calabi-Yau structure that is relevant in our model, but 
rather a non-Kahler structure. To construct this non-Kahler structure, the holo- 
morphic homogeneous coordinates are not particularly useful. At times it will be 
useful to describe the resolved conifold as a symplectic quotient, or equivalently as 
the space of vacua of a f/(l) gauge theory with four scalar fields with f/(l) charges 
(1, 1, —1, —1), whose vevs are identified with {z^, z"^, z^, z^). There is an FI term m, 
which we take to be positive. If we take u < 0, we get the flopped version of the 
resolved conifold. 

So the resolved conifold can be described by 

|^l|2+|^2|2_|^3|2_|^4|2^^ (2.4) 

modulo the U{1) action. 

We can see directly from this description that the resolved conifold is smooth. 
We can for example describe the patch in which 2^ 7^ by the complex coordinates 
(z^,z^,z^) and solve (^I^ by 



z^ = Vw-k^P + k^P + kl^. (2.5) 

Note that in (|2.5|) we have fixed the gauge by choosing the positive real solution of 
( |2.4D , so that (z^, z^, z"^) are in fact local coordinates. However, they are in no sense 
to be considered as holomorphic coordinates since ( ^.51 ) is not holomorphic. 

We now turn to the holomorphic description. Start with the conifold singularity 
X with equation 

X1X2 — x^x^ = 

which we denote by / = 0. The usual resolved conifold X' can be described as the 
submanifold of C^ x P^ with equations which we informally write as 

Xi_ _ X4 _y2_ 
X3 X2 yi ' 

or more formally as 

Z1X2 - 0:33^4 = 0, xiyi = X3?/2, X41/1 = X2y2- 

In the above, (^1,^2) are the homogeneous coordinates on P^. 

If X = (xi, X2, X3, X4) 7^ (0, 0, 0, 0), then there is a unique solution for y = (yi, ^2), 
so that X and X' are isomorphic away from the origin. If however, x = 0, then y is 
unconstrained and we replace the origin by a P^ to form X' from X. 



This P^ can be flopped to produce another resolved conifold X" . The flop can 
be reahzed directly by the equations 

X}_ _xz_ _y2_ 

X4 X2 yi ' 

X' and X" are isomorphic in this local model, but in global models X' and X" 
containing a resolved conifold and its flop respectively, the Calabi-Yaus X' and X" 
need not be isomorphic. 

In this paper, we use the model where both P^'s are introduced simultaneously. 
This is accomplished by the algebro-geometric construction of blowing up the coni- 
fold, which complements our description in Section 2.1. We introduce a P^ with 
homogeneous coordinates (t/i, 1/2, Vs, Ua) and the blowup X is constructed as the sub- 
manifold of C^ X P^ with equation informally expressed as 

{Xi,X2,X^,Xi) = (1/1, t/2, 1/3, 1/4)- 

As before, if x 7^ then there is a unique solution for y and so X is isomorphic 
to X away from the origin. If a; = 0, there are more solutions, but now there is a 
constraint yiy2 = ysyA- This is a quadric surface in P^, isomorphic to P^ x P^ by 
the isomorphism 

{{Ui,U2),{Vi,V2)) ^ {UiVi,U2V2,UiV2,U2Vi). 

Note that the blown-up conifold X is not Calabi-Yau, but we can realize this 
within string theory by turning on an appropriate flux. 

We consider the holomorphic 3-form fi on X given by the usual residue construc- 
tion 

dx2 A dxs A dx4 dx2 A dx^ A dx4^ 



n 



df /dxi X2 



and pull it back to a holomorphic 3-form Vt on X . To see that X is not Calabi-Yau, 
it suffices to show that Vt vanishes somewhere on X. It suffices to compute in one 
coordinate patch, say where xi 7^ 0. In this patch, (0:1,1/3,1/4) are local coordinates. 
To see this, we may set yi = 1, and then we use yi = Xi/xi for i = 2, 3, 4 to compute 

X2 = Xiy3y4, X3 = xiys, x^ = Xiy^. 

In these coordinates, we have Cl = xidxi A dy^ A dy4^, which clearly vanishes on the 
surface Xi = 0. Thus X is not Calabi-Yau. 

For later use, note that in this coordinate patch, if xi = then necessarily 
3^2 = 2:3 = X4 = as well. Thus Xi = is the local equation of the exceptional 
P^ X P^ of X, which we denote by E. 
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Alternatively we can see the same result by the adjunction formula [^, which 
says that for any hypersurface if in a complex manifold M , we have Kh = {Km + 

[H]) \h. 

We realize X as a hypersurface in the blowup of C"^ at a point and apply the 
adjunction formula. 

Let E' be the P'^ which is the exceptional divisor of the blowup Z of C^ at the 
origin; then Kz = 3E' [28|. Then the adjunction formula yields 

Kx={Kz + x)\^. 

Now X is obtained by subtracting off the exceptional divisor from the puUback 
of X via the blowup. Since X has a multiplicity 2 singularity at the origin, the 
pullback of X actually contains the exceptional divisor E' with multiplicity 2. Since 
2E' has to be subtracted off to obtain X, we conclude that X has divisor class —2E'. 
We conclude that 

K^ = i3E' - 2E') \j, = E'\^ = E, 

so that Kj^ is nontrivial and X is not Calabi-Yau. 

This is consistent with the explicit calculation. Since xi = defines the excep- 
tional divisor E, the fact that Q vanished precisely on E tells us that Kj^ = E. 

2.3 Ai fibered geometry 

We start with the blown up Ai geometry fibered over the complex numbers with 
parameter X4 G C. The equation is just the Ai equation 

xiX2-xl = (2.6) 

and the blowup is performed by introducing a P^ with homogeneous coordinates 
(1/1,1/2) and imposing the equations 

a^ _ a^ _ ^2 
xi X3 yi ' 

or more formally 

x^yi = xiy2, X2I/1 = X3y2. (2.7) 

Note that X4 does not appear explicitly, and can be interpreted as a parameter for 
the location of P^. The P^ corresponding to 0:4 = will be written as C^. 

For later use, the normal bundle of C^ is Oc^ © Cc^(— 2). 

We now deform this geometry with deformation parameter t: 

X1X2 -xl + t^xf = (2.8) 
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and the blowup is performed by introducing a P^ with homogeneous coordinates 
(1/1,1/2) and imposing the equations 

3^3 - tx2 _ X2 _ 2/2 

xi X3 + tx2 2/1 ' 

This geometry corresponds to the superpotential W{(j)) = tcf)'^^^ /{n + 1). Note 
that for t = we have Vr(0) = 0, and the curve C^ is holomorphic for all 0. For 
t 7^ 0, we have W\(t)) = t0", and C^ only persists holomorphically for = 0. To see 
this, the requirement is 

X3 — t(f)" = xi = X2 = X3 + tcj)'^ = 0, 

which implies that 0" = 0. 

The superpotential can be obtained by integrating the holomorphic 3-form Q = 
dx2dxzdxi/x2 over a three chain V connecting Co to C^. This can be reinterpreted 
in terms of the relative homology class of T. The same relatively cohomology group 
can be realized after blowing up Cq and C^. 

Initially putting t = 0, the blowup of Co has exceptional divisor isomorphic to 
the Hirzebruch surface F2. A similar blowup can be performed on C^. 

The Hirzebruch surface F2 deforms if = but not otherwise. If n > 1, the 
deformed surface is still F2. If n = 1, then the deformed surface is P^ x P^. 

If desired, a toric description of the blowup can be given. The Ai surface sin- 
gularity is a toric variety whose fan has a single two-dimensional cone with edges 
spanned by (1, 0) and (1, 2). The singularity gets resolved by inserting an extra edge 
(1, 1) = (1/2)((1,0) + (1,2). This resolved Ai gets fibered over C in the usual way: 
by adding another coordinate, appending a zero to the coordinates of the vectors 
spanning the edges, and adding the new coordinate vector. Hence the fan has edges 
spanned by 

(1,0,0), (1,1,0), (1,2,0), (0,0,1). 

The curve Co corresponds to the 2-dimensional cone spanned by (1,1,0) and 
(0, 0, 1), so Co gets blown up by inserting a new edge spanned by (1, 1, 1) = (1, 1, 0) + 
(0, 0, 1). In summary, the toric variety has edges 



:i, 0,0), (1,1,0), (1,2,0), (0,0,1), (1,1,1). 



2.4 5f/(3) structure 



We follow [gj] which gives a general procedure for constructing string compactifica- 
tions on toric varieties via a method for producing SU{'i) structures. Any SU{'i) 
structure arises as a string compactification 
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We apply the method to the resolved conifold. The method was designed to 
apply to compact toric varieties, but since the method has a local character, it may 
be applied to the resolved conifold. We set ourselves to that task. 

For the convenience of the reader, we collect some facts about SU{3) structures. 

An SU{3) structure on a 6-manifold M is determined by a complex decomposible 
3-form Q and a real 2-form J which are related by 

— Ai 
QAJ = 0, QAQ = JAJAJ. (2.9) 

At each point p G M, we can find complex cotangent vectors dz^, dz"^, dz^ so that 
Q = dz^ A dz"^ A dz^ at p. The first condition of ( p.9|) and the reality of J imply that 
we can "diagonalize" J, writing it as 

J = - f aidz^ A dz^ + a2dz'^ A dz^ + a^dz^ A dz^ j 

for some real constants Oj, while retaining the form of Vt. Then the second condition 
of ( |2.9| ) implies that we can rescale the dz'^ so that 

J = 1 Uz^ A dz^ + dz"^ A dz^ + dz^ A dz^\ (2.10) 

while Vt = dz^ A dz^ A dz^ still holds. 

There is still the freedom of multiplying the dz^ by phases whose product is 1. 

These coordinates determine a Euclidean metric gfj = i/2 at p, which is inde- 
pendent of the phase ambiguity. 

This pointwise analysis extends to all of M , showing that the data of Q and J 
satisfying (|2.9| ) completely determines a metric, the metric associated with an SU{3) 
structure. 

There is an explicit procedure to calculate the metric directly from Q and J. 
The first step is to calculate the (not necessarily integrable) complex structure I. In 
pointwise Euclidean coordinates at p, the complex structure / is the standard one. 
But it can be computed intrinsically following |]2D| as follows^. 

First define an unnormalized complex structure by 

^' = e''"^""^ (Re%.. (Refi)„„^ , (2.11) 

where e is the completely antisymmetric tensor. It is shown in |2^ that P is a 
diagonal matrix with negative real entries. Then 

(2.12) 



-iTr/2 



^For more details on the following analysis, and also to connect to recent conifold literature the 
readers may refer to pO[| and references therein. 
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is the desired complex structure. 

From here, the metric is determined by 



9^, = I-Jki. (2.13) 

From the definitions, Q has type (3, 0) and J has type (1,1) in the complex structure 
I. If {g, I) determines a Kahler structure, then J is just the usual Kahler form. 



We also quickly review the method of [^ while applying it to the resolved 



conifold. A general method is developed for producing SU{3) structures on three- 
dimensional complex toric varieties, by producing an Q and J satisfying ( |2.9| ). The 
novel ingredient is to produce a (1, 0) form on complex Euclidean space satisfying 
certain conditions, and then then SU{3) structure is determined by formulae. 

We recall that the resolved conifold has been described as a quotient of C"^ by the 
C* with weights Q = (1, 1, —1, —1). So it suffices to produce a (1, 0) form K = Kidz^ 
on C^ satisfying (3.15), (3.16) and the normalization condition (3.18) of [El]. We 
interpret these conditions in concrete terms. 

The condition (3.15) is equivalent to Q^z^Ki = 0. The condition (3.16) says that 
K has half the U{1) charge as the holomorphic volume form Qc = dz^ ■ ■ ■ dz'^ of 
C^, which is zero in this case. Our normalization condition is ^ \Ki\^ = 1, slightly 
different from (3.18) but we will adjust for it later. 

An obvious solution is 



z^dz^ + z^dz^ + z'^dz'^ + z'^dz'^ ,^ , ,. 

K^ n ■ (2-14) 



We now compute the SU{3) structure, following the formulas in |24|. We first 
construct the standard SU{3) structure on the resolved conifold before modifying it. 
The C* action on C'* is generated by 

V = z^d.i + z^d,2 - z^d,3 - z^d,4 (2.15) 

and then the standard Calabi-Yau 3-form is 

n = iyflc (2.16) 

= z^dz"^ A dz^ A dz"^ - z^dz^ A dz'^ A dz"^ - z^dz^ A dz^ A dz"^ + z'^dz^ A dz^ A dz^ . 

The Kahler form J of the resolved conifold arises by modifying the Kahler form of 

. 4 

Jc = -^dz' ^dz' (2.17) 

i=l 
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by putting 

7] = z^dz^ + z^dz"^ - z^dz^ - z'^dz'^, (2.18) 

with the coefficients coming from the weights, and then putting 



J=^( Jc--^Ar7). (2.19) 



Note that t] respects the U{1) action but not the C* action. So from this point 
forward, we have to understand differential forms as f/(l)-invariant forms, subject 
to the D-term constraint (|2.4| ). In particular, the Kahler form implicitly depends on 
the FI parameter m, as it must. 

We now use K to modify Vt and J, effectively replacing K hy K throughout. 
An auxihary SU{2) structure is created, characterized by two-forms u and j 
satisfying 

wAj = 0, uj ^Q = 2j ^j, (2.20) 



where 



and oj is given by 



J--KAK (2.21) 



u,, = -2Ki7]"''Qmij, (2.22) 

where r] is the Euclidean metric on C^. The pref actor of 2 here on the right-hand 
side of ( p. 22 ) is not present in [24| but is required by our normalization condition for 



K. 

From here, we get a 2-parameter family of SU{3) structures given by 

J = aj K AK, n = abK A u. (2.23) 



Using (|2.20|) , it is immediate to see that J and Q satisfy the conditions (|2.9|) for an 



SU{3) structure. 

There is an extra phase parameter for Q in p4|, but we supress it here since 
the metric does not depend on this phase. In Appendix 1 we write down all the 
components of the metric. 

3. T-duality and Orientifold Projection 

The blown-up conifold that we discussed above, has a product structure of P^ x P^ 

and we would like to discuss the T-duality to a IIA model. Our final aim is to see 

how orientifold projection effects the T-duality. To do so we first review the case of 

pl[l for the resolution of a deformed A2 singularity. This involves a natural way to 



introduce two P^ cycles. 
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3.1 Brief review of the deformed A2 case 

Let us consider the singular space Xq realized as: 

Xy = (u-to{z)){u-ti{z)){u-t2iz)) , (3.1) 

where x, y, u, z are the affine coordinates of C^ and tj{z) are polynomials. 

The affine variety (|3.1| ) has Ai singularities at x = y = and z one of the double 
points of the planar algebraic curve: 

So: iu-toiz)){u~t,{z)){u-t2{z)) = . (3.2) 

The curve has 3 components Cj given by m = tj{z), each a section of the A2 fibration 

The resolved space X can be described explicitly as follows. Consider two copies 
of P^ with homogeneous coordinates [ui, U2] and [f 1, V2], respectively, and local affine 
coordinates ^1 := Ui/u2,^2 '■= 'yi/'y2- Then X is realized as : 

U2{u -to{z)) = UiX 

vi{u-ti{z)) = V2y (3.3) 

The IIA construction is obtained by performing a T-duality with respect to the 
following U{1) action on X, which we denote by 

{[ui,U2],[vi,V2],z,u,x,y) ^ {[e~'\i,U2],[vi, e'%2], z,u, e'^'x, e''%) . (3.4) 

This projects as follows on the singular space Xq: 

{z, u, X, y) ^ {z, u, e'^x, e~'%) . (3.5) 

In the type IIB set-up, we consider the case 

to{z) = t{z) 

hiz) = t{-z) (3.6) 

t2iz) = -t{z)-t{-z) . 

In this situation, the resolution X admits a Z2 symmetry k given by: 

{\ui,U2],[vi,V2],z,u,x,y) -^ {\-V2,vi],\-U2,ui\, -z,u, -y, -x) (3.7) 

which acts as follows on the affine coordinates E,j of the two P^ factors: 

ei ^-^ -1/6 (3.8) 

and projects to the following involution kq of Xq. 

{z, X, y, u) ^ {-z, -y, - x, u) . (3.9) 
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3.2 The blown- up conifold case 

We now use two P^ cycles but in the blown- up conifold. In this situation we have 

(3.10) 
This projects as follows on the singular space Xq: 

(xi, X2, X3, X4) — > (xi, X2, e X3, e X4) . (-j-H) 

The Z2 symmetry k is given in the homogeneous coordinates (■u^,'U^,f ^,f^, s) by: 

(m\ m^ i;\ t;^ s) ^ (-t;^ i;\ -m^ m\ s) (3.12) 

which projects on Xq as: 

(xi, X2, X3, X4) -)■ (X2, Xi, -X3, -X4) (3.13) 

as is seen from (12.11). 



The action on the homogeneous coordinates yi of P^ is then given by 

(1/1, 1/2, 1/3, 1/4) ^ (^2, yi, -1/3, -2/4) (3.14) 

and the action on ^2 is ^2 — t- — fi. 

What is the difference between the orientifold of IPTH and the current one? The 



orientifold of |^] was an 05 orientifold extended on directions orthogonal to the 



D5 branes wrapped on P^ cycle. After the T-duality, the involution determined an 
inversion of the radial direction of the S*^ which implied that the orientifold became 
an 06 plane. 

In the current example, the orientifold extends along the direction s of the com- 
plex line bundle L but also needs to as an inversion on the P-*" x P-*- fiber which means 
that it wraps a 2-dimensional surface in the P"*" x P-*- fiber. Therefore we have 07 
planes with the action as before. 

4. Analysis of the global picture and the cycle of geometric 
transitions 

With all the mathematical construction at hand, it is time now to discuss the ge- 
ometrical aspect of the problem i.e the supergravity metric and the fluxes in type 
II theories. Our starting point would be the issue of supersymmetry in the usual 
resolved conifold background with fluxes and branes in type IIB background. Once 
we obtain this, it will prepare us for all the subsequent stages of the duality cycle for 
the geometric transition p!7| . 
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4.1 Analysis of the global picture in type IIB 

From our earlier works we know that there are two ways of extending our local 
configuration of |]I7| to study supersymmetric cases in the full global picture: 

(a) The full global geometry is a six- dimensional Kahler manifold with F-theory 
seven-branes distributed in some particular way. These seven-branes contribute to 
massive fundamental fiavors in the gauge theory. Orientation of these seven-branes 
are the generalised version of the Ouyang (or the Kuperstein |2^) embeddings. 

(b) The full global geometry is non-Kahler with or without F-theory seven-branes. 
The seven-branes could be embedded in this picture via Ouyang or the Kuperstein 
embedding, which in turn would provide fundamental matters in the gauge theory. 
In fact the possibility of such a global completion was already hinted in the second 
paper of [|T^]. 

Let us see how from our local picture studied in []T^ these two possibilities can be 
realised. In the first paper of |l^, the local metric was argued to be of the following 
form^: 



ds' 



dr' 




) dx + 



7' 



+ 



(7 + 4a2) 



ro cot (6*2) dy 



del 



dy' 



+ 



(4.1) 



where all the coefficients are measured at a fixed chosen point [vq, (ip), {(pi), (Oi)). For 
more details see Jl^. The local -Bns field was taken to be: 



5ns = b:,8^dx A dOi + hyeAy A dOi (4.2) 

where i = 1,2. The above background is invariant under the orbifold operation: 



-xy 



tAj r lA-f tj 



y -^ 



y 



(4.3) 



^The local metric (4.1) that we consider here is that of a supergravity background studied 
around a specific chosen point in the internal six-dimensional space. For example we choose a point 
(''0, (^i), ('/'i), (V')) in which is away from the r = conifold point. This is because the full 
global picture was hard to construct, and any naive procedure always lead to non-supersymmetric 
solutions. In deriving the local metric, we took a simpler model where all the spheres were re- 
placed by tori with periodic coordinates (a::, ^i) and {y,92). The coordinate z formed a non-trivial 
U{1) fibration over the T^ base. Here {r,x,y, z,Oi,02) is the coordinate of a point away from 
(rg, ((/>i), {(P2), (V')i (^1): (^2))- The replacement of spheres by two tori was directly motivated from 
the corresponding brane constructions of S, where non-compact NS5 branes required the existence 
of tori instead of spheres in the T-dual picture. On the other hand the term global means roughly 
adding back the curvature, warping, etc., replacing tori by spheres, so that at the end of the day, we 
have a supersymmetric solution to the equations of motion. The purpose of this paper is to exactly 
fill in the long-awaited gap, i.e to provide the full global picture of geometric transition. Note also 
that the only known global solution, i.c |l8|, before our work was unfortunately not supersymmetric 
(see fll, pOl for details) ahhough it satisfied the type IIB EOMs. 
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and therefore can support D7/07 states at the following orientifold points: 

It is interesting to note that, at the orientifold point, a component like bxy is projected 
out. However the orientifold projection may allow components like bxz, byz which 
could in principle make our mirror manifold non-geometric. In the local picture 
advocated in [|l7l we only see components like ( [4. 21) so the local mirror is non-Kahler 
and geometric. 

More interestingly, the orientifolding operation ( ^.4| ) allows, along with the wrapped 
D5-branes, the D7-branes and 07- planes along the internal directions (r, z, 6i, 62) lo- 
cated at the four fixed points of the torus T^ along [x, y) directions. Therefore, in 
the local picture, a possible susy preserving Ouyang-type configuration would be D5- 
branes wrapped on the two-torus (^25</'2) and the seven branes wrapping {9i,92,ip) 
and stretched along the radial direction r. On the other hand, globally in a resolved 
conifold background the seven-branes are in a configuration that is the union of 
branch 1 and branch 2 (see [^ ^, 0, |Tl| for details). Recall that in branch 1 the 
seven-branes wrap the P-*- parametrised by (^2)02) and are embedded along (r, t/;) 
directions at a point on the other P-*- parametrised by {61, (pi); whereas in branch 2 
the seven-branes are at a point on the P"*" parametrised by (6*2, 02)- Thus globally 
a susy configuration of seven-branes is a two-diTaensional surface in P-*- x P-*- and 
stretched along (r, tp) directions determined by the appropriate embedding equation. 
Therefore in the local limit the two-dimensional susy preserving surface in T^ x T^ 



should be the two-cycle parametrised by {61,62) as prescribed in |[T7[ . 

Away from the orientifold point, the local metric takes the following fibration 
form: 

ds^ = h~^^'^dsli23 + 7'v^ dr^ + {dz + Ai cot 61 dx + A2 cot 62 dyf + 

+ {^d6l + dxA + (^^L±^p^d6l + dy^ 

H3 = dJi A d6i Adx + dJ2 A d62 A dy 

F5 = K{r) {! + *) dxAdyAdzAd6iAd62 (4.5) 

F3 = ci {dz A d62 A dy — dz A d6i A dx) 

with additional axio-dilaton that appear from the seven-brane sources. The above 
form of orientifold projection only allows a non-trivial fibration structure away from 
the orientifold point. However there exist another orientifold operation that may be 
more well suited at the orientifold point. This can be applied locally via: 

Xxe, : X -> - X, 61 ^ n-6i (4.6) 
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The above action gives rise to the following orientifold action: 

rp2 



X^e, ^ {-lY^ 



(4.7) 



that will keep the wrapped D5 branes only if they are away from the orientifold 
point unless of course they exist as bound states with the seven-branes at the orien- 
tifold point. In addition there is the Sns field with the following components at the 
orientifold point: 

-Bns = bxd^ dx A d02 + hyo^ dy A dOi + h^y dx Ady + hxz dx Adz + 

brx dr A dx + 6^6*1 dr A dOi + he^e^ dOi A d02 + h^e^ dz A dOi (4.8) 

which means that at the orientifold point not only is the IIB metric non-trivial, 
the mirror can also be non-Kahler and non-geometric. The seven-branes and the 
orientifold-planes are parallel to the wrapped D5-brane bound states'^. In the follow- 
ing we will argue how susy is preserved in the global set-up when the seven-branes are 
moved away from the wrapped D5 branes. This is the case where the fundamental 
hypermultiplets are infinitely massive and therefore susy remains unbroken at the 
scale that we want to study. 



The naive global extension of the above configuration along the lines of |TB[ will 
lead to a non-susy configuration. This is because we have assumed that the global 
extension of a configuration like ([4.5| ) is Kahler in the presence of a Sns field like (|4.2| ) 
away from the orientifold point. The simplest global extension that we will study 
here as the starting point for the IIB geometric transition is a non-Kahler manifold 
with D5-branes wrapping two cycles of this manifold. Of course it may be possible to 
add other branes and fluxes to make the ambient space conformally Kahler, but we 
will not do so here. We will use the following set of duality transformations, recently 
proposed by [^] (see also figure 1), to get our type IIB intial configuration. 

• Our starting point would be a non-Kahler type IIB metric with a background 
dilaton and NS three-form H^ that satisfies the standard relation i^a = e^"^ * 
d{e~'^^J) with J being the fundamental (1,1) form. 

• On this background we perform a S-duality that transforms the NS three-form to 
RR three-form F3, and in the process converts the dilaton to —cj) without changing 
the metric in the Einstein frame. 

• We now make three T-dualities along the spacetime directions x^'^'^ that takes us 
to type IIA theory. Observe that this is not the mirror construction. 

• We lift the type IIA configuration to M-theory and perform a boost along the 
eleventh direction. This boost is crucial in generating DO-brane gauge charges in 
M-theory. 



^These are in fact the dipole-defornied bound states studied in the last paper of p 
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• A dimensional reduction back to IIA theory does exactly what we wanted: it 
generates the necessary number of DO-brane charges from the boost, without breaking 
the underlying supersymmetry of the system. 

• Once we have the IIA configuration, we go back to type IIB by performing the three 
T-dualities along x^'^'^ directions. From the DO-branes, we get back our three-brane 
charges namely the five-form. The duality cycle also gives us NS three-form H^ as 
well as the expected RR three- form F3. Therefore the final configuration is exactly 
what we required for IR geometric transition: wrapped D5s with necessary sources 
on a non-Kahler globally defined "resolved" conifold background. Also as expected, 
the background preserves supersymmetry and therefore should be our starting point. 
This background should also be compared with the one given in |TE| that solves the 
EOM but does not preserve supersymmetry. In figure 1, we illustrate the above 
dualities. To start off, we switch on a non-trivial background dilaton and a NS 



M-theory with G4-flux 



Lift to 11 dimensions 



type iiA with F4-flux 



3 T-duaiities along 
externai spacetime 



type iiB with F 3 -flux 



S-duaiity 



type IiB on warped 

Non-iCaehler manifoid 
with 
Hy,s = e-'**d{e-'^*J) SUSY 



Boost 
aiong xll 



IM-theory with G4'-flux 



Reduction to 
10 dimensions 



type ilA with F4, F2 
and H3 flux on 
unwarped metric 



3 T-duaiities along 
externai spacetime 



type iiB on unwarped 
Non-Kaehier manifoid 
with F3, F5 and iH3-flux 



Figure 1: This figure illustrates the series of dualities that we used to generate the full 
supersymmetric background with non-trivial fluxes. 
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three-form i^NS on a background outlined by the following metric: 

ds^ = h^/^e't'd^^^^^ + h-^'^e'^dsl (4.9) 

where note that we can choose the dilaton cj) appropriately so that in the string frame 
the spacetime metric may not have a warp factor. This will be consistent with the 



last reference of p5[. We have defined the other variables in the following way: 

° ^^123 = ^0^3^123 (4.10) 



e-2<^Fn-^ 



e-2'^/i-2Fo-\osh'/3 - sinh"/3 
dsl = Fi dr"^ + F2{d%l) + cos 6*1^01 + cos 612^02)^ + T^ F2+i{def + sm^Oidcj)]) 





2 



j=l 



with /3 being an arbitrary constant, Fi = Fi{r),i = 1, ..., 4 are functions of the radial 
coordinate for simplicity and Fq = F^lr, 61,62) since this is unconstrained. Observe 
that in the first equation of ( [4.10| ), h appears on both sides, and once we put in the 



value of the dilaton we can determine the warp factor h. For our case the dilaton 
will take the following form: 

= - log Fo - ilog h (4.11) 

so that the starting metric in IIB, that preserves spacetime supersymmetry, becomes: 

In general we will continue keeping the dilaton in the metric components to get 



the general torsion classes for the background (see the analysis in |jT6|). We also 
expect Fi to be functions of all the internal coordinates. We will give an example of 
this soon when we derive a more precise initial metric. For the time being we will 



consider ([4.9| ) to be our starting point. Also to preserve supersymmetry'', we expect: 

Hf^s = e^'''*d{e-^^J) (4.13) 

with the appropriate dilaton. Here J is the fundamental form associated with the 
metric, and we can choose to impose one of the following two conditions on the NS 
three-form: 

dH^s = d* dJ — d * {d(j) A J) = sources 

cii^NS = d*dJ-d*{d(pAJ) = a (tr /? A i? - Tr F A F) (4.14) 

The first condition is what we require here. This will give rise to the IR wrapped 
D5 branes theory on non-Kahler resolved conifold set-up (after the chain of dualities 



*0r, equivalently, preserving SU{3) structure. 
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mentioned above). The latter case will be for the heterotic theory. We can use the 
non-closure of i^NS to study not only the vector bundles F on the heterotic side, but 
also the possibility of geometric transition in the heterotic theory! We have alluded 
to this possibility in our earlier papers [^ (see also [0). We have completed that 
side of the story in our follow-up paper p!6| . 

Now following the chain of dualities mentioned above, we can get the following 
type IIB background^: 



F^ = h cosh /3 e^^ * c/ [e-^'^j) , 

F5 = — (1 + *)dAQ A dx^ A dx^ A dx"^ A dx^ 



H^ = -hF^sinh (5 e^^d (e'^^ j) 



(4.15) 



ds'^ = Fodsl^23 + Pi dr'^ + F2{d^ + cos 9id(f)i + cos 6*2^(^2)^ + ^ F2+i{def + sin^6', 



iu,v>j j 



1=1 



which is, by construction, supersymmetric and since the RR three-form F3 is not 
closed it represents precisely the IR configuration of wrapped D5-branes on warped 
non-Kahler resolved conifold. The above set of equations ( [4. 151 ) is one of our main 
results, and as promised in the introduction, provides the fully supersymmetric glob- 
ally defined solution for the wrapped D5-branes on a non-Kahler resolved conifold. 
Note that we have left the warp factors Fi undetermined in ( 4.15| ). This means that 
there is a wide range of choices for Fi related to various gauge theory deformations. 



This is closely related to a similar class of solutions illustrated in figure 3 of [p!q] . 
Thus the procedure will be to identify certain set of {Fi} related to deformations in 
A/" = 1 YM theory, and then our duality chain will reproduce the gravity dual of this 
YM configuration. One may also refer to a recent class of solutions studied in 
with a given choice of {Fi}. 

Finally, the five-form is switched on to satify the equation of motion with 



^0 



cosh P sinh /3(1 - e^^h' 



-'F,-') 



-2^h- 



^Fp-^cosh'/? 



(F^ - l)tanh (3 



sinh^/3 
1 - F^ 

^0 



sech^/3 + 



F2 
-^0 



F2 
-^0 



sech^/3 



(4.16) 



The above equation ( |4.15| ) is our starting metric, whose local forms we studied in 
details in [0, and therefore should be taken instead of the metric derived in |T^ . 
The ISD condition for our case gets modified to the following condition on the fluxes: 



cosh/3 H3 + F^ sinh/3*F3 







(4.17) 



^Due to an unfortunate choice of notation, the RR three-form and the third warp factor have 
the same notation of F^ (as this is the standard way to represent them!). However since we use F3 
to mostly denote the third warp factor, we hope that there will be no confusion. 
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which may be compared to [Q. Our derivation could also solve the long standing 
problem of finding the supersymmetric configuration of wrapped D5-branes on a 
resolved conifold set-up. 

4.2 More explicit type IIB background before geometric transition 

In the above section we saw how one could derive the precise intial metric that not 
only serves as starting point for geometric transition, but is also supersymmetric. 
One may make this more specific by solving the SU{3) structure condition specified 
in section 2.4. This is worked out in Appendix 1. The metric derived this way has 
many non-trivial components compared to our initial ansatze ( [4.15| ). This is not a 
problem in itself, because we can always do some coordinate transformations to bring 
the metric to a form that doesn't have components like Qr^ where fi = 6i, 0j, ip. But 
the metric will have other non-trivial cross-terms. It may be possible to make further 
coordinate transformations to bring the above metric in a form that closely resembles 
( [4.15| ), but we will not pursue this here as this doesn't change the underlying physics. 
Instead we will continue using the background ( [4.15| ) and assume that the values of 
the coefficients Fi are to be fixed using our above metric configuration^. Other 
possible cross-terms, not considered in ( [4.15| ), will only make the IIA background 
more non-trivial without revealing new physics^. Henceforth our starting point would 
be ( 4.15 ) with the assumption that the coefficients are to be derived from the metric 
discussed in the above subsection. Once we know the metric, we can follow up the 
steps described earlier to compute the three-forms. The NS three-form H^ has the 
form: 



hF^ sinh /3 



+ A;2(20eV^i^2Cos^i + ^/F\F2smei + 2(j)rFssmei- Fsrsinei) 

- 2kF3kr sin Oi - 2k^/F\F\kg^ cos 6*1 dr A dOi A d(j)i 

+ \k^ {2<Pe^ ^fF\F2 cos 62 + /F\^ sin 62 + 20,^4 sin 62 - F4, sin 62) 

- 2kFikr sin 62 - 2k^/F\F2ke^ cos 62 



dr A dOo A 



- 2k\/FiF2 {k(f)0^ - kgj{dr A dip A dOi - cos92dr A dOi A d(f)2) 
+ {k(j)g^ — kg^){dr A dip A d02 — cosOidr A d92 A dcp] 

- 2k F3 sm6i{k(f)e2 - fc^a)'^^! ^ '^^2 A d(f)i 

+ 2kF4sm92{k(t)er - kgJdOi A dOi A d02 (4.18) 

where fc^(r, ^1,^2) = h^^^'^e'^, and we have defined (pa = da(p with a = 9i,r as 
(p = 0(r, ^1,^2) ioT simplicity. A constant (p is not good for us, and also leads to 

^See also [Q where a non-Kahler metric on the resolved conifold is studied. It would be inter- 
esting to compare the metric of [^ with the metric components given in Appendix 1. 

^We have justified this claim in [nq where we explicitly computed the torsion classes for the 



background (4.9), (f-H) and (4.13) to argue for supersymmetry. See section 3.1 of [n6l 
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Figure 2: The duality map to generate the full geometric transitions in the supersymmetric 
global set-up of type IIA and type IIB theories. 



certain issues detailed in |^. Once we have H-^, we can get c/i^s as: 
sinh/3 



k 



^/F\F2 cos 9i{4:hk0^(f)0^ - 4:hk0^(j)0^ + 2h0^k0^ - 2hg^k0^ + 2kh0^(t)0^ - 2kh0^(f)0^) 
-(a/FiF2 - F^r){'^hk(j)0^ + h0^k) siYiOi dr A d92 A dOi A d(f)i 

+k F4sin^2(4/ifcr0ei ~ 'ihk0^(f)j. + 2h0^kr — 2hrk0^ + 2khr(f)0^ — 2fc/iej0r) 
\/FiF2 cos 6'2(4/tfc02 00i - ^hke^(j)0^ + 2h0^k0^ - 2he^k0^ + 2khe^(t)0^ - 2kh0^(j)0^) 
-(a/FiF2 - Fir){2hk(j)0^ + h0^k) sin 6*2 dr A dOi A ^612 A d(j)2 

+2k^/F\F2 hg^k0^ - hg^k0^ + kh0.,(f)0^ - khg^cpg^ + 2hk0^(l)0^ - 2hk0^(t)0^ 

X dr A dOi A de2 A dip (4.19) 

with Fir = drFi, ki = dik and {hFQ)i = 9j(/iFq^). From ([4.19|) it means that if we 
make 

h0^ke2 - ^02^01 + kh0^(j)0^ - kh0^(f)0,^ + 2hk0^(j)0-^ - 2hk0^(j)0^ = 0, 
4:hkr4>02 ~ 4:hk0^(j)r + 2h0^kr — 2hrk0^ + 2khr4>02 ~ 2kh0^(t)r VF1F2 — F^r 

2hk(j)0^ + h0^k F3 
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4:hkr4>ei — 4:hkg-^(j)r + 2h0^kj. — 2hj.kQ^ + 2khr4>ei — 2khg-^(j)r y/FiF2 — F, 



4r 



2hk(f)0^ + he-^ k F4 

then H^ will be closed. One however may worry that making H^ closed implies too 
much constraints on the F^'s. For the present case this may still be okay because 
the initial choice of the background ( |4.10|) forms a class of solutions parametrised 



by our choice of Fi and 0, the dilaton^. A specific choice of the background with a 
specified complex structure and Kahler class is exemplified in Appendix 1. For this 
case we can define a closed three-form with appropriate choice of the dilaton, so that 
our choice remains generic enough. Thus the Bj^s fi^ld can be gauge transformed to 
have only the following components: 

hr^ = I -2hF^ksmh(3 {k4>e, - ke,)^ F1F2 d9i, 

br,p^ = / — 2/iFq A;sinh/3 (/i;06»2 — kgr,) y F1F2 cos 61 (102, 

^r(j>2 = / — 2/iFq /csinh/3 {k(f)o-^ — kQ^)\/ F1F2 cos 62 d9i, 

&ei0i = / 2/iFo^A; sinh /3 (/c^^j - fcejFssin^i t/^2, 



■'e2<i>2 



2hF^ksiBhf3 {k^e, - ke,)F^sm92 dOi. (4.20) 



where we see that there are three new components of the form hj-a compared to the 
local case |T^. This is expected because we are no longer fixed to r = ro, but have 
global access. However before moving ahead we will pause to comment on switching 
on other possible components of the B^^s field of the form: 

2 
^0102 d<Pi ^ d<p2 + '^^cfy.xp dcpi A # (4.21) 

Such choices of B^s fields would make the type IIA background non- geometric. So 
far locally we saw that the type IIA backgrounds remains geometric but does become 
non-Kahler. Is there a possibility that the IIA background globally is non-geometric 
also? We will reflect on this point later, but for the time being we will assume that 
the Bns field is only of the form (|4.20| ) and doesn't have additional components like 



(iH 



Next comes the RR three-form F3. From our previous set of duality arguments, 
this is given by: 

F3 

- — 5 — — = 2KF1F2F3F4 sin 02 sin 9i ((j)g, sin 9i cos 62 — ^e, sin 62 cos 9i)dr A d(j)i A d(j)2 

HFq cosh p 



^See also [|6[ where a torsion class analysis reveals fc to be a function of r only. This means we 
can choose Fq appropriately such that h and e*^ are functions of {r,9i). One possible choice would 
he h= -rXr and e"^ = -^. 
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+KF^ sin^ Oi sin ^2 (20^2 VF1F2F4 sin 62 - F2 ^/F\F2 cos ^2 

-20^-^2-^4 COS 6^2 + ^2^4^ COS 6'2)rf6'i A (i0i A (i02 

+i^F2 sin^ ^2 sin ^i(-20e^ /F\^sin ^1 + F^^ F^F^co^ Qx 

+2(f)rF2F3 COS 6*1 - F2F3,, cos 6'i)ci6'2 A d(j)i A (i02 

-KF2FI sin^ ^i(20^F4 sin ^2 + \/ F1F2 sin ^2 - i^4r sin e2)di) A c/^i A rf0i 

-KF2FI sin^ e2{2(f)rF3 sin ^i + v^F^sin ^i - Fg^ sin ^1)^^ A rf^2 A d(f)2 

~2(t)g^KFiF2F3F4^ sin 6'i sin^ 92dr A dip A d(j)2 

-2(f)e,KFiF2F3F4 sin 62 sin^ ^i^ir A t/^/; A d^i (4.22 



where as before 
defined K as: 



should be understood as derivatives on 



K 



cosec 6'icosec 62 
A/F1F2F3F4 



i.e (9^0, and we have 



(4.23) 



Note that dF^, is no longer closed, and will be related to delta function sources coming 
from the wrapped D5-branes^. 

Once we have the explicit forms for the three-forms, to satisy the type IIB EOMs 
we will now require RR five-form. This is easy to work out, and is given by: 



- — Aordr A dt A dx A dy A dz — AQo^dOi A dt A dx A dy A dz 

-Aoe2d62 Adt Adx Ady Adz - PF2F3F4, sin^ 61 sin^ 62 

X {A^rF^Fidtp A dOi A d62 A dcpi A (i02 + A^e^FiFidr A dip A d02 A dcpi A d(p2 

+Aoo2FiF3dr A dip A d6i A dcpi A d(p2) (4.24) 



where A^a = daAo and Aq is given in (|4.16|) . We have also defined P as: 



P 



cosec ^1 cosec 62 
VF1F2FQF3F4 



(4.25) 



Thus with ( [4.18| ), ([4.22|) , ( [4.24|) and ( [4.15|) we have the complete susy background in 
type IIB before geometric transition. A torsion class analysis with susy constraints 



has been done in |jT6| (see eq. (3.15) therein). As long as the warp factors satisfy eq. 



(3.15) of |]T6[ supersymmetry will be preserved. In the following subsection, we will 
use the above background to compute the type IIA mirror configuration. 



^There is a subtlety here: not every non-closed F3 can be interpreted as a source (see for example 
the criteria presented in [Q). Happily, our case does fall into one of the required criteria of ||3§] 
as should be clear by writing the fluxes in the language of G-structure, or in terms of the torsion 
classes. A more detailed elaboration of this is given in p6[. 
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4.3 The type II A mirror configuration 



As it stands, the metric in ( [4.15|) has three obvious isometries associated with trans- 
lation along the three angular directions 0i,02 and ip. So there is a natural T^ 
embedded in our configuration, and one might naively think that the mirror would 
be three T-dualities along T^. Such a simple transformation doesn't work for our 
case because our configuration represents the IR limit of a cascading gauge theory 
where the base of the three torus is small. Mirror transformation a la SYZ [p2 



works exactly in the opposite limit! So naive T-dualities will not give us the mirror 
metric, and we need to first make the base, paramerised by 6i, 62 and r, very large^°. 
The simplest way to do this would be to make the following transformation on the 
background ( [4.15D : 



dip — )■ dip 
>i -)■ dd 



+ /i cos 9i dOi + /2 cos 62 U,V2 

'1 - /i dOi, d(p2 -^ d(p2 - /2 d92 



de2 



(4.26) 



with the assumption that /j = fi{9i) so that the transformations ( [4.26| ) would be 
integrable^^. Recall that compatibility with the S't/(3) structure will fix /j in the 
mirror IITTIl. Note also that these transformations are similar in form as in the first 



reference of ||T3 and would change the complex structure of the base accordingly. 



Under these transformations the 5ns field generates extra components hre^ , & 
It is however interesting to note that they vanish as follows: 



VSz- 



Ke^ 



flihr^ COS 6*1 - hr4>^) = 0, bre2 = flihr^ COS 6*2 - fer-^a) = (4.27) 



implying that the -Bns field do not change under the transformation ( [4.261 ). This is 
similar to the local case also iTTI . 



On the other hand the RR three-form does change under the coordinate trans- 



formation ( [4.26| ). The extra components of the three-form are the following: 



Fre^e2 — /l/2(-^r </,!<; 
Frei<j>2 = -fl{Fr<t,iq 



cos6'iF, 



rtp4>2 



COS 92F, 



n/Kpi ) ; 



ripdi 



COS 6*1 F, 



r^(j>2)) 



-^6»i 6*201 — /2(-^ei0i<i 



COS 6*2-^^0101, 



^ r92'j>i 
^r024>2 



/2(^r0i02 + COS 6*2 F, 
/2 COS 62F, 



r^pipl 1 1 



r'tp(j>2^ 



rtp82 



~f2Fr' 



fiiF924>i4>2 + cos 9iF^9^^^) , 

FrOiiPi = f I COS 9iFr^l,(f)^ (4.28) 



A physical reason for this change can be easily understood: under the coordinate 
transformation (|4.26|) the base parametrised by (^1,^2) become large. This means 
that the associated RR three-form field strengths increase simultaneously, which is of 



^°This effectively means that the distances along the 9i directions have to be made very large, as 
r is non-compact. See also our earlier works [ |l7| where this has been explained in more details. 



^^Note also that since fi = fi{Oi), the transformations ( 4.26| ) on the one-forms {dip,d(f>i) are just 
coordinate transformations of {ip, (pi). Therefore they don't change the EOMs. 
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course what we see in (|4.28| ). Note that the component Fre^g^ dominates over all other 



extra components in (^4.28|) because this lies exclusively on the base parametrised by 



the coordinates (r, 6i, 62) which is made much bigger than the T^ fibre parametrised 
by the coordinates (■?/', 0i, 02)- 

Once the three-form F^ changes, the RR five-form also has to change. Its is easy 
to show that the extra components of the five-form are: 

Freie2<l>i<t>2 = flCOs6iFripB2,j>i^2 ~ /2 COs6'2-FrV'6»i(/)i</)2) 

Fripeie2<i>2 — fiFrrpe2<t>i<p2^ Fr^g-^e^^-^ = f2F„pei(j>i<f>2 (4.29) 

satisfying the background EOMs. All these extra components will give rise to RR 
four-form in Type IIA after mirror transformation, as we will show soon. But before 
that lets infer how the metric changes. Under the transformation ( |4.26| ) the metric 
( [4.15|) takes the following form: 



2 



ds"^ = Fodsli23 + Fi dr"^ + F2{dip + cos 6id(f)i + cos 62d(f)2)^ + /^ -^2+i sin'^Oidcf)'^ 

i=l 

2 
+ Y. [^2+. (1 + f- sin^^,) de^ - 2f,F2+i sin^^, d<PM] (4.30) 



i=l 



which in fact does exactly what we wanted^^: it enlarges the ^j-cycles, but doesn't 
change the 5ns field. For SYZ to work properly, we require the base size to be very 
large, and therefore we will require fi also to be large. This conclusion fits well with 
the local picture that we had in |]1^. Note that we have also generated cross terms. 
These cross terms will be useful soon. The eleven metric components are: 

jrr = Fi, j^^g^ = -fiFsSlll^ei, j^^g^ = -/2F4Sin^6'2 

JVV' = -^2(1 -e), j</,iv> = -^2Cos 6^1, J4>2^ = F2C0S 02 

j^i4>i = -F2Cos^6'i + F3sin^6'i, j^^^^ = F2Cos^6'2 + F4sin^6'2 (4.31) 

J4>i<l>2 = ^2Cos 6162, jg-,g, = ^3(1 + f^sin^ei), jg^g^ = ^4(1 + /|sin26'2) 

where e is a finite but small number^^. Let us also define another quantity a in the 
following way: 

a'^ = F3F4sin2^isin2e2 + i^2i^4COS^^isin2e2 + i^2i^3sin2^iCOS^^2 (4.32) 

away from the point {61,62) = 0. Now assuming that /i, /2 are large, we can perform 
the mirror transformation along [tp, (pi, ^2) directions. The mirror metric in type IIA 



^^The metric ( |4.30 ) also solves the supergravity EOM as should be clear from the discussion 
presented earlier. 

^■^Of course e < 1 to preserve the signature. In fact introducing e in j^^ will help us not only 
to keep fi large to satisfy SYZ but also satisfy the susy conditions in the mirror dual. This will 
become clear soon. 
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takes the following form: 



dsL 



2 

mirror 



FodSQ^23 + '^"^6 



(4.33) 



where the six-dimensional internal space is a non-Kahler deformation of the deformed 
conifold in the following way: 

otFo r / \ 

dsl = Fidr'^ + dip — b^rdr + Aicos 9i ( d(f)i — b^^^eidOi — h^-^rdr ) 

A1A2 L V / 

+A2C0S 6^2 f #2 - h^^0^d92 - b^.-,rdr] 
+ «J02</'2 id4>i - b(i>^eid6i - b^^rdrj + aj^^^^ (d4>2 - h^^e2d02 - b^^rdrj 

(4.34) 



- 2aj<^j<^2 (dcpi - h^^e^dOi - b^^rdrj (d(j)2 - h^^0^d62 - b^^rdr 



2 1 del 



and we have defined Aj in the following way: 

Ai = Q;F2F4sin26'2, A2 = aF2F3sin^6'i 



(4.35) 



At this stage we can extract the consequence of the fact that both /i and /2 are very 
large. This fits perfectly well with the mirror metric because f^ as well as /1/2 come 
with the coefficient e allowing us to satisfy both SYZ and susy in the mirror. This 
means that if we impose the following constraint: 



/i/2e 



a 



(4.36) 



i.e both fi proportional to e ^'^, it will bring the cross-terms in the metric to the 
following suggestive form: 

2aj^,</,2 d9id92 - f #1 - h^^e^dOi - b^^rdrj \d(j)2 - 6</,202'^^2 - b^^rdrj (4.37) 



In the limit b^-^a = b^p^a = with a = r,9i, (|4.37|) is in fact a term of the deformed 
conifold! The above conclusion seems rather encouraging, provided of course ( [4.36| ) 
is satisfied. In the local limit, similar condition also arose (see the first reference of 
W%) and we argued therein that as long as we can define 



fi oc 



-iy{a). 



(4.38) 



where {a)i depend only on 6i the constraint ([4.36|) is satisfied. Therefore a condition 
like ( [4.36|) works perfectly well in the local case. Question is, can we satisfy ( [4.36| ) 
also for the global case? 
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The answer is now tricky. We demanded that fi = fi{9i), otherwise global coor- 
dinate transformation like ([4.26|) cannot be defined. This means that Fi appearing 
in the definition of a in ( [4.36P will have to be highly constrained. Generically this is 
not possible^^ because of the underlying type IIA supersymmetry, as constraints on 



the torsion classes |^ will tend to fix fi{9i), but in special case this may happen. 

The special case arises if we allow F2 to depend on the angular coordinates 6i 
also in such a way that the susy constraints on the torsion classes are still satisfied 
with F2 given by: 

^^^"'^^'^^^ - " F4Cos^^isin2^, + Fssin^^icos^e, ^^'^^^ 

where fi = y^. This tells us that the radial dependence of F2 is fixed by -F3(r) 
and F^^r), but the angular dependences are pretty much unfixed because f3i{9i) are 
arbitrary functions of 6i respectively^^. All these of course should get fixed once we 
impose the susy constraints on the torsion classes. However the above relation ( |4.39| ) 
already looks tight, but lets move on and see how far we can go with these kind of 
arguments. Our next question would therefore be: is there a way to fix the angular 
dependences also? 

To see how to fix the angular dependences, we can go back to the equivalent local 
limit of ( |4.37| ) where the particular way of writing the metric allows us to make a 



coordinate rotation to bring the term ( [4.37| ) into the more familar deformed conifold 



form 1^. This, as we know from p8|, p^, is only possible iff ot/ier terms in the metric 
remain invariant under the coordinate transformation. If this condition is imposed 
globally, then it would imply the following two relations: 



Pi = ± 



^J<f>24>2 



F2C0S2^1 



"^ - - ^iWt <^-^°' 



In the local case, studied in the first reference of fl^ , relations like ( [4.40|) are consis- 



tent in the sense that ( |4.36| ) is satisfied. Unfortunately, this is no longer true for the 



global case generically because the above relation along with ( [4. 361 ) would lead to 



inconsistent set of equations, and would probably break susy. Therefore in general 
the mirror metric will take the following form: 



dsi = Fidr^ + 



A1A2 



d^jj — b^r-dr + Aicos 9i i d(j)i — btp^OidOi — b^^rdr 



-'^''For the local case a was defined a.t r ~ vq so this subtlety did not arise and, as we discussed 
above, we used {a)i to define fi so things were perfectly consistent there. 

""^^Interestingly we can make both f3i and e to be generic functions of the internal coordinates in 
such a way that fi = -y^ remain functions of 9i only. The only bound on e would be that it never 
exceeds 1 over any point in the internal space. 
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+A2C0S ^2 (#2 - b^^0^d92 - b^^rdrj 
+ ttJ</.2<^2 {d(pi - b^iBidOi - b^^rdrj + aj^^^^ \d(f)2 - b^^g^d92 - b^^rdrj 

- 2aj^^^2 id(f)i - b^^g^dOi - b^^rdr) (d(f)2 - b^^g^de2 - b^^rdr) 

- 2j^,^,f3i/32 d9id92 + (f3 - F2l3lcos^e^del + (^4 - F2l5lcos'd^ddl 



(4.41) 



Only in very special cases, where ([4 .401) and ( [4.36| ) are both simultaneously satisfied, 
we expect the mirror to take the following symmetric form: 



ds. 



Fidr'^ + 



aF2 

A1A2 



dip — b^rdr + Aicos 61 i d(j)i — b^^g^dOi — b^-^^dr 



+A2C0S 62 



'>2 — b^^o^d92 — bth^rdr 



p2r^ 



'^J(j>2(f>2 



del + 
del + (' 

deid92 



^1 -b^^e^dOi -b^^rdr 



^02 02 



d02 — bfjy^rdr 



2i 



b^^e^dOi - b^.rdr 



— btp^g^d92 — bfk^rdr 



(4.42) 



which is strongly reminiscent of the deformed conifold! Observe that both the forms 
of the metrics are finite and well defined. This tells us that our procedure of making 
the base large before performing SYZ [^] is logical and correct. 

On the other hand, the cross term that we developed in the metric appears as 
the i?NS field in type IIA theory. Expectedly, this B-field is large and is given by the 
following form: 



B = afiFs sin^ 6^ (F2 cos^ 62 + F4 sin^ 62) dO^ A rf0i 
+ 0/2^4 sin^ 62 {F2 cos^ 01 + F3 sin^ 61) t/^2 A rf02 



+ 1 



(/i cos 9id9i + /2 cos 92d92) A dip (4.43) 



tt-^2-^4 sin^ 9i sin^ 92 , 
In the limit e — )■ 0, the last two terms are pure gauge. For finite, but small, e < 1 



they cannot be gauged away. In the local limit (see the first paper of [|T^) all the Fi 
were constants, and so B became a pure gauge when written in terms of {a)i. This 
doesn't seem to be the case globally, unless of course Fj's are of some specific forms. 
The wrapped D6 brane two-form charges now come partly from the type IIB 
three-forms and partly from the five-forms. The three-forms contributions to the IIA 
two-forms are given by the following components: 



>e2 



4>l4>2621 



^r 
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^0ir 


^ <p2^ 


F^^e^ 


P<t>iei 


F<t>201 


F<t>2e2 



i' 4>irii> + '^0/.\]4>2'ip3<t>i4'i J4'i<i>2J<l>iip)-'^r4>i(f>2i 

- P _i_ oi^tl^ P 

- J^il924i2 ~r "^ ■ J^<l)\4>2921 

= ^- -r^<}iieii/) + ^- ^4>i<t>2eiJ 

- ^ ip4>i9i + '^Oi\J4i2ipJ4>i4>i J4>i4>2J4>ii^) 4'i4'2Sii 

= 2a{j^2il>J^i<f>i ~ 3<t>i<i>2Ui'4>)P<t>i<t>2e2 (4.44) 

Similarly, the five-forms contributions to the type IIA two-forms are given in terms 
of the following components: 

-^6*1 6*2 = F^e^e2<t>i<t>2 + ^6i2 02-^VSi0i + bex<t>iF^e2<t)2 

FrOx = Fr0^fj,^(j)2^ + bg-^^j^Fr^ff,^ + ( fe^jj. + r ^r^i 1 F^Q-^^-^ + -hg^^^Fr^^^^ 

\ J4>i4'i / J0i</>i 

+ ( &ri/) : -br(f)i 1 -^ei0i</)2 + ~^^ &6li0i-frV'0i 

-F^r92 = FrB24>i4>2^ + brcp^F^e^^^ + kr^ljFe^^-^^^ — fogj^jFr^^-^ (4.45) 

All the above components are finite and give rise to the required D6-branes charges. 
However since the B-field is large, to compensate this in the EOMs we need large 
G-fluxes in type IIA. These fluxes come exactly from the extra three- and five-form 
components (|4.28|) and ( [4.291 ) respectively. These three- and five-form components 



give rise to twelve components of the four-form fluxes in IIA namely: 

^ ripdi^d2i ^ rip9ii}>ii ^ ril)9i4>2i ^ ril>92<t>l 
^ ripd24>2^ ^ T9i92<i>l^ ^ r9-i924>2^ i'Si'i>l't>2 

Fr92(t>i(t>2-, F^ex92<f>i-, F^ex92(t>2-, Fg^e2(t>i<i>2 (4.46) 

These components are listed in Appendix 2 which the readers may refer to for 
details. Combined with ( |4.43 ), these fluxes lift to M-theory as G-fluxes with com- 



ponents along the spacetime and the eleventh directions respectively. Interestingly, 
both the metric ( [4.41|) or ([4.42|) along with the two-form flux components (|4.44|) and 



( [4.45 ) lift to a geometrical configuration in M-theory, which we expect to have a G2 
structure. This is of course expected because both the non-Kahler deformed conifold 
as well as the wrapped D6-branes tend to become geometrical configurations when 
the type IIA coupling is made very large^^. In the following sub-section we will dwell 
on this in more details. 



-'^^The fact that we get ( 4.41 ) instead of ( 4.42 ) is nothing too surprising. One does not expect to 
get a Kahler deformed conifold in type IIA. This was aheady clear from the pioneering work of g]. 
Here we not only seem to confirm the statement of [pi but also determine the precise form of the 
IIA metric. 
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4.4 M theory lift, flop transition and type II A reduction 

The hft of our type IIA mirror configuration to M-theory is rather straighforward. 
The eleven-directional fibration is given by gauge fiuxes derived from the two-form 
components ( |4.44| ) and ( |4.45| ). It is easy to show that we need only A^-,Aq^ and 
Ar components. Using these, the M-theory lift of our IIA symmetric mirror metric 
(1^ is: 



dsl^ 



otFo 



dip — b^rdr 



-hAicos 9i [ d(j)i - b^^e^dOi - b^^rdr ) + A2C0S 62 [ #2 - b^^0^d92 - b^^rdr 



+«J</.1</.1 



del + 



b^^e^dOi - b^^rdr 



del 



(d(f)2 - b^^e^dd2 - b^^rdr 



2i 



+2aJ0^02 d9id92 - d0i - b^^e^dOi - b^^rdr 



40 

+e 3 



l2 



dx\i + A^^dcpi + A^^d(f)2 + Ag^^dOi + AQ^d92 + A^dr 



(4.47) 



It is easy to see that the non-symmetric mirror metric ( [4.41| ) will also lift to M-theory 
in an identical way. The local limit of the lift of ( [4.41[ ) is precisely the one discussed 
in the first paper of 0] and, as discussed therein, we expect the lift of (^^) to 
have a G2 structure to preserve supersymmetry. To see this for our case, we have 
to express the lift of the metric ([4.41|) in terms of certain one-forms similar to the 
ones given in [|l7l (see also [^). Following the first paper of fl^ we first express the 
B-fields appearing in the fibration ( [4.41|) in terms of periodic angular coordinates Aj 
in the following way: 



tanAi = 60,e,, 


tanA2 = b^^g^ 


tanA4 = b^^r-, 


tan As = b^^r 



tan Aq 



^Tpr 



(4.48) 



Using these we can define two sets of one-forms. The first set, called ai with i = 
1, .., 3, can be expressed in terms of Aj as: 

cTi = smipii^dcpi — tan A4(ir) -|- sec Ai cos('?/'i -|- Ai)c?^i, 
(72 = cosipi{d(f)i — ta.n X^dr) — sec Ai sin('?/'i -|- \i)d9i, 

(73 = dtpi tan X^dr + Ai cos 6i{d(f)i — tan XidOi — tan X^dr) (4.49) 

and the second set can be expressed in terms of Aj as: 

El = — sin ip2{d(f)2 — tan X^dr) + sec A2 cos('?/'2 + ^2)d02, 



-33 



— cosip2{,d(f)2 — tan Asfir) — sec A2 sin(^2 + ^2)d92, 



S3 = dilj2 H — tanAsc/r — A2 cos6'2((i02 — tanA2(i^2 — ta.n X^dr) (4.50) 
At this stage one may compare these two sets of one-forms to the ones given by eq. 



(6.2) and eq. (6.3) in the first paper of fl^. The definitions of ipi and 1/J2 follow 
exactly as in [|l7l, i.e 

dip = dipi — d%p2-, dxii = dipi + dilj2 

Furthermore we can perform the following rotation of the coordinates: 

^r'02\ fcos ipo -sin 'ijJo\ f'D(j)2 

d02 J \sin ijjQ cos ipoj \ d62 

with P02 = d(j)2 — b^292(^^'i — b(i)2rdr and ipo a constant. If we make this transformation 
to the symmetric mirror metric of type IIA (|4.42|) , this will lift to M-theory not as 
( [4.47|) , but to a more suggestive configuration: 

aF2 



(4.51) 



(4.52) 



ds^i 



24, 
e 3 



Forfs^i23 + Fid^ + 



dip - b^rdr - &V6»2'^^2 



A1A2 
-l-Aicos 61 ( d(pi — b^-^g-^d6i — b^^rdr ] + A2C0S 6'2Cos ipo 



- bA,.,g.,d92 - bsordr 



+ Oi3<t>2<t>2 


'del + { 


d<p\ - b^^e^dei - 


- b^^rdrj 




+aUi^i 


del + {d<t>2 - b^,e2de2 - 


- b^^rdr) 




+2q;J0i02Cos ipo 


deide2 - (d(pi - 


- b^^e^dei - b^^rdr 


+'2aj^,^ 


,sin ^0 


d(pi -b^^e^dei 


- b^^rdrjc 


ie2 + {a 



2 — b^202de2 — bs2rdr 



4(j> 

+e 3 



dxii + A^^dcpi + A^2d(p2 + Ae^dei + Ao2de2 + A^dr 



1 2 



(4.53) 



where we have introduced a -B-field fibration using b^e^ = A2 sin ipocos ^2 to mod- 
ify the dip fibration structure. The eleven-dimensional fibration structure will also 
change accordingly because we can always express the A^2d(p2 term in dxu of ( [4.47] ) 
using V(p2- Thus the overall eleven- dimensional fibration will retain its form but with 
shifted Afj, fields denoted above by the A^ fields. In terms of the fibration components 
of ( [4. 471) one can show that A^^ = A^^ , Aq-^ = Aq^ and the rest of the components 
can be presented in the following matrix form: 

( A^2 \ ( cost/'o + &</.2 6'2 sinV^o smipQ 0\ ( A^^ \ 



A 



02 



\Ar I 



-(1 + blg^) sinipQ cosipo - b^292 sinipo 



A 



02 



\b^2r{^ - COS ipo - 6</,202 sin ^0) -fe</.2r sin ipo ij \Ar J 



(4.54) 
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Additionally with the above modification, the above metric is surprisingly close to 
the uplift of a non-Kahler deformed conifold metric with wrapped D6-branes to M- 
theory provided we can make an additional substitution^^ in ( |4.53| ): 

^0 ^ ^ (4.55) 

Making such a substitution may lead one to think that the if) isometry that we have 
in ([4.47|) is removed. This is not the case locally with the non-Kahler deformed 



conifold because the extra B-field component h^g^ in the dip fibration structure of 
( [4.53|) as well as the vector fields A^ in the dxu fibration structure transform non- 
trivially under shift in ip to restore the isometry. One may also do a somewhat similar 
rotation like ( [4.52| ) to the non-symmetric type IIA metric ( [4.41| ) and bring it in a 



more suggestive format. 

The rotation ( ^.52| ) should now be captured by the one-forms ( [4. 491 ) and ( [4.5U| ) 



appropriately. In fact only the second set of one-forms ( [4.50[ ) is related to the change 



( [4.52|) . Thus the one-forms for our purposes will be (o"j, Sj) with S,, to be viewed as 
the one got from ([4.52|) directly. Using these one-forms we can rewrite the M-theory 
metric in two possible ways. The first one is the lift of the non-symmetric type IIA 
metric ([4.41|) under the rotation (|4.52|) and transformation ( |4.55|) : 



ds\ = Qrdr^ + gi{cr3 + T^sY + g2{cr3 - T^sf 

+ 5i3(sin^iai + cos ^1(12)^ + 5'3(cos'?/'icri - sin-?/'ia2)^ 

+ 5(4(sin?/'2Si + cos'ijJ2^2y + 5'4(cosV'2Si - sm'ijj2'^2y 

+ ^5(sin^iai + cos'?/'io-2)(sin^2Si + cos ^2^2) 

— 5f'5(cos^cri — sin^icr2)(cos-?/'2Si — sin ^2^2) (4.56) 

where we have defined the coefficients gi,gi as: 

ZA1ZA2 
93 = F3- F2I3I cos^ 6^1, gi = aj^^^^ , 5^4 = -^4 - -^2/^2 cos^ 62 

95 = 2aj<^i</,2, g5 = WiP23^i<t>2 (4.57) 

The second way to rewrite the metric is a little more suggestive of the way to perform 
the flop operation on the M-theory manifold and has a nice form for the symmetric 
case ( ^4.42|) , again under ([4.52|) and ([4.55|) . The local form of this has already appeared 
in the first reference of [0, and the readers may want to look at that for more details. 
In fact we can rewrite ( |4.56|) in the following way also. Here we will simply quote 
the generic ansatze using parameters Ui and C,: 

2 2 

ds^j = al 5^((Ta + CSa)' + al ^(a, - CS,)2 + alias + S3)' + ajicrs - Sg)' + ajdr^ 

a=l a=l 



-'^^This is compatible with the underlying G2 structure. An analysis of the G2 torsion classes, 
along the lines of the first paper in |1^, will reveal this. We will discuss this more soon. 
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(4.58) 

The above is a familiar form by which any G2 structure metric could be expressed. 
Once we switch off Aj the manifolds has a G2 holonomy. The coefficients a^ and C, 
are not arbitrary. They are fixed by the EOM and, for the case ( |4.42| ), they take the 
following values: 






h 


34>2<i> 

V 


2 


J4>i4'2 

c J 


'u C 


J0, 


</>! 



V A1A2 y J0202 

Before proceeding further let us pause for a while and ask whether the above set of 
manipulations would preserve supersymmetry. From type IIA point of view we have 
done the following: 

• Shift of the coordinates {ip,4>i) using variables fi{6i). This shifting of the coordi- 
nates mixes non-trivially all the three isometry directions as described in ( [4.26|) . 



• Shift the metric along i/j direction by the variable e, as given in the second line of 
( [4.31|) . This variable doesn't have to be too small in the global limit. As long as it 



is smaller than 1 it'll suffice. 

• Make SYZ transformations along the new shifted directions. Thus the three T- 
dualities are not made along the three original isometry directions. 

• In the new metric of IIA make a further rotation along the {62, 02 ) directions using 
a 2 X 2 matrix given as ( [4.52| ). The matrix is described using a constant angular 



variable iJjq. 

• Finally in the transformed metric convert ipo to ip as in (^4.55 ) 



However due to steps 2, 4 and 5 above, it is not guaranteed that the metric will 
preserve supersymmetry. Furthermore one might also question whether the SYZ 
operation itself could preserve supersymmetry. Therefore to verify this we have 
evaluated all the torsion classes for this background in sec 3.2 of [0. The super- 



symmetry constraints are given by eq. (3.21) and Appendix B of [|T6|. These set of 
equations along with the constraint equation (3.15) of [1^ are enough to guarantee 
supersymmetry in the type IIA (or the equivalent M-theory) background. 

Once the issue of supersymmetry is resolved, we go to the flop operation. The 
operation of flop on the above metric ([4.58[) has already been discussed in details in 



sec. 7 of the flrst reference of fl^. Using similar techniques for ([4.56|) , after the flop 



we expect the metric to look like: 

^4 = a.icrf + al) + a2(S? + S^) + a^{a^ + S3)' + 04(^3 - S3)' + a^dr^ (4.60) 

with ttj, i = 1, ..., 5 are some coefficients to be determined. Due to the global nature 
of our metric, the operation of flop can be performed by a class of transformations 
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parametrized by the values of a, b etc. in the following way: 



cTi ^-)■ acTi + 6Si, Si I— 7- eo"! + /Si, 

0-2 '-^ C(T2 + C?S2, S2 !-)• 5'Cr2 + hT,2, 

0-3 + S3 1-)- 0-3 - S3, 0-3 - S3 t-). 0-3 + S3 



(4.61) 



Now comparing ( ^4.58|) and ([4.56|) one can pretty much fix the coefficients c, d etc. in 
terms of a, b in the following way: 



k^G2 + kGs + Gi 
u'^Gr^ + uGa + G^'' 



d 



I fi^G2 + fiGs + Gi 
T^G5 + tGq + G4 



ak. 



g = cu, f = bfi, h = dr 



(4.62) 



where a, b can in turn be fixed by computing the (j2-torsion classes and demanding 
supersymmetry (see also [|l^). The other coefficients appearing above, namely, k, u, 
fi, T satisfy the following equations: 

2Gi + 2kfiG2 + {k + /i)G3 = 0, Gr + krGs + rCg + kGio = 0, 

2Gi + 2TUJG5 + (r + uj)Ge = 0, G7 + w^uGg + wGg + /iGio = 0. (4.63) 

whose solutions are fixed by the following values of Gi determined from the G2 
structure metric ( |4.56|) using {gi,gi) defined earlier in ( [4.57|) : 



Gi = g3 sin^ ipi + g^ cos^ ipi, G2 = g^ sin^ ip2 + 9i cos^ ip2 , 

6*3 = 5^5 sin ipi sin ip2 — 95 cos ipi cos iIj2, 

Gi = gs cos^ i^i + gs sin^ ipi, G5 = g^ cos^ tp2 + IJa sin^ ip2 , 

Gq = g^ cos ipi cos ip2 — 95 sin ipi sin 1^2, 

Gj = {gs - 93) sin tpi cos ^1, Gg = g^ sin ?/'i cos ^'2 + g^ cos ^1 sin ?/^2, 

Gs = (5'4 - 94) sin V'2 cos ^'2, Gio = 95 cos V^i sin 4)2 + 5^5 sin tpi cos ^2- 

(4.64) 

Using all the above relations, the Oj coefficients in the M-theory metric after fiop 
transition ( [4.61| ) can be determined in terms of (a, 6). The final form of the metric 
therefore is given by: 

dsji = (^~^Fodsl^23 + 9rdr'^ + gi{a^ - Sg)^ + 5(2(0-3 + Sg)^ 

+a\k''G2 + A;G3 + Gi){al + al) + b\ii''G2 + /iGg + Gi){T.l + S^) 

(4.65) 

We are now one step away from getting the type IIA metric from the above metric. 
Reducing along xu the metric takes the following form in type IIA theory: 



UbiQ 



-f'0"Sgi23 



Fidr 



2 , g2<^ 



dip — b^^dx^ + Aicos 9i i dtpi — b^^e^dOi — b^^^dr 
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l2 



+A2C0S ^2 ( c?02 - b^^0^d92 - b^^rdr 
+ e^a^{PG2 + kGs + Gi) d9f + {dcpj - b^,g,d9i - b^.rdrf 
+ e^b^{fi^G2 + yuGs + Gi) dOl + (c?02 - &02e2C?^2 - b^^rdrf 



(4.66) 



which has an amazing similarity with the warped resolved conifold! The above metric 
is completely global and supersymmetric^^. As before, the full torsion class analysis 
for this is given in eq. (3.25) of fl^. Together with equations (3.15), (3.21) and 
(3.25) of [16 1 we can pretty much get most of the warp factor components (plus the 
other parameters) to demand supersymmetry for all the above backgrounds. Any 
remaining set of unconstrained parameters would allow us to get a class of gauge 
theory deformations that span the landscape of solutions in the geometric transition 
set-up. We will discuss more on this landscape soon (see also figure 3 of p!6|] ). 

Therefore the type IIA background should be viewed as the gravity dual in the 
IR for the gauge theory on wrapped D6-branes before geometric transition. In this 
background there are no six-branes. The wrapped D6-branes have dissolved in the 
geometry, and is replaced by the following one-form flux components: 



A = Aicos 9i 



b^^e^dOi - b^^rdr] - A2C0S 62 



J<t>2e2 



dOo 



b^^rdrUm) 



with A2 is a slight deformation of A2 appearing from the rotation ([4.52|) before the 
flop operation. The type IIA background also supports an effective dilaton, that 
measures the IIA coupling, and is given by: 



^eflf 



^ 111(^2) 



(4.68) 



Before we end this section, there are a few loose ends that need to be tied up. The 
first one is related to the M-theory G-fiuxes. These G-fiuxes stem from ( |4.46|) and 
( [4.43| ) in type IIA, and they are in general large^^. In the local picture both ( [4.43| ) as 
well as ( |4.46| ) components were all pure gauges, and therefore they did not contribute 
to the background. Here we expect they would, and therefore we need to see how 
these fluxes behave under: 

• The rotation of coordinates ( |4.52| ) with shift ( [4.55| ), and 



^®0f course there is a further UV completion that we don't discuss here. The UV completion 
should follow in the same vein as studied recently for the Klebanov-Strassler case in |lO, O. 



19, 



As we discussed before e in (4.31) or (4.36) is a small but finite number less than 1 (otherwise 



the signature will change), the type IIA flux components (4.43) and (4.46) will be large but finite. 
Choosing a particular value of e and then demanding supersymmetry will consequently fix the 
resulting fluxes. A range of choices for e will give a class of backgrounds which are dual to certain 
continuous deformations parametrised by e in the gauge theory side. We will discuss more about 
the class of backgrounds later. 
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• The flop transformation (|4.61|) . 

Both these effects can be worked out if we can express our fluxes (^4.46|) and ( [4.43| ) 
completely in terms of the one- forms ([4 .491 ) and ([4.5CI|) . As we noted before, the 
rotation ( [4.52P and shift ( [4.55| ) is appropriately captured by the one-forms ( |4.5CI|) . 
Therefore to compensate both the changes, namely rotation ( [4 .521) (with shift ([4.55|) ) 
and the flop ( |4.61| ) , all we need is to express the M-theory lift of the fluxes in terms 
of ( |4.49| ) and ( |4.5CI| ). Any additional ip dependent contributions will come out from 
susy requirement. 

To achieve all this, we can express the differential coordinates completely in terms 
of o"i and Sj. Since there are seven differential coordinates [dr, d6i, d(f)i, d62, d(j)2, dipi, dil)2) 
but six one-forms {ai, Sj), we can assume dr goes to itself, and then the rest of the 
differential forms map to the {ai, Sj) in the following way: 



de 



(i0i — tan X^dr 
d(l)2 — tan X^dr 
dijj — tan X^dr 



- sec Ai 

= — sec A2 

as - S3 - 



cos-j/'iO"! — sin'?/'iO"2, c/6'2 = cos ^2^1 — sinip2^2, 
sin(^i -I- Ai)(7i + cos('?/'i + Ai)(T2 

sin('?/'2 - A2)Si + cos(^2 - A2)S2 
Aicos 9i { sin ^ifXi + cos 1P1O2 

-I-A2COS 6*2 ( ^m.ll)2^l + COS'l/'2S 

dxii = o"3 -|- S3 + Aicos 6*1 ( sin ipiai + cos il)i(y2 ) 

-A2COS ^2( sin'?/'2Si + COS^2S2 



(4.69) 



Under the rotation, shift and flop the flux components mix in rather non-trivial 
way. We therefore expect, after the IIA reduction from M-theory, the three-form 
and four-form flux components of type IIA ( [4. 431 ) and ( ^.46) ) respectively before 



geometric transition go to new three- and four-form flux components. They can be 
expressed as: 



B^ 



bijdx^ A dx^ , 



fiikidx' A dx^ A dx'' A dx'' 



(4.70) 



where x*'-'''^'' = r,9i,(j)i,ip and bij and fijki are not only functions of {r,9i) but now 
also of ip because of the shift ( |4.55|) and rotation (|4.52|) . 



4.5 Type IIB after mirror transition 

With the type IIA picture at hand, we are now at the last chain of the duality 
transformation that will give us the supergravity dual of the confining gauge theory 
on the wrapped D5-branes. Our starting points are now: 



The type IIA metric ([4.66|) . 



The remnant of the D6-brane charges, i.e the one-form fluxes (5? 
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The type IIA string coupling, or the dilaton ( 4.68 ), and 



• The i?NS and the F4 fluxes (|4.7CI| ) from the remnant of the IIB shift transformations. 

Before moving ahead, let us make two observations. The first is that now we do 
have components like bif,j^ff,^,b^^- in ( |4.70|) . This would mean that the mirror type IIB 



should become non-geometric! This is what one would have expected generically, 
and our analysis does confirm this^°. Observe that locally, as in |T^, this aspect of 



non-geometricity was not visible because most of the extra fluxes were pure gauges. 
In the global case, the system is rather non-trivial and the dual gravitational de- 
scription may become non-geometric. Question now is whether we can look for a 
special case where we can study the system as a geometric manifold. It turns out 
at the orientifold point there might be a situation where we can switch off the extra 
flux components and consider only the standard B-field components. Recall that 
due to various rotations ( [4.52| ) and shifting ( |4.26 ) and ( [4.55 ) the orientifolding is 



more involved, as all the internal coordinates are mixed up in these transformations. 
However this may not generically remove all the necessary components. Therefore 
to simplify the situation, in the following, we will study the type IIB mirror by first 
keeping: 

^<^i02 = h^, = (4.71) 



so that the mirror could be geometric. Switching on ( |4.71|) in the IIA scenario will 
then make the system non-geometric. 

Secondly, note that except for the -Bns aiid the F4 fluxes, rest of the components of 
the metric or the one-form fluxes, or even the dilaton are all finite. The -Bns and 



the F4 fluxes are large, and in the limit e in ( 4.31 ) is a small but finite integer, these 



would also be finite (but large). To proceed further let us define: 

V(j)i = d4>i - b^^e^dOi - b^^rdr, V4)2 = d(f)2 - b^2e2d02 - b^^r-dr (4.72) 
Using this, the type IIA metric can be rewritten as: 

dsJQ = Fodsoi 2.3 + Pidr'^ + e^"^ f # - b^f.dx'' + Aicos Oi Vcpi + Agcos 6*2 I'02) 

+ J-i (del + ^0?) + -^2 (del + V(t)ij (4.73) 



^°In fact this tells us that the generic solution spaces we get in type IIB are non-geometric 
manifolds. For certain choices of parameters (B-fields, and metric components) we can get geometric 
manifolds like Klebanov-Strassler [Q or Maldacena-Nunez Q. This is almost like the parameter 
space of M] but now much bigger, and allowing both geometric and non-geometric manifolds that 
cover various branches of the dual gauge theories. One may also note that the susy constraints 
from the torsion class analysis in equation (3.15), (3.21) and (3.25) of Q would keep some of the 
parameters unfixed (one example would be the e parameter that we discussed earlier). Therefore 
these parameters could be varied to get a class of gauge theory deformations. Typically the duals 
of these deformations are non-geometric manifolds. This is expressed in figure 3 of pq. 
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In this form the non-Kahlerity is obvious in terms of the fibrations 'D(f)i and the 
resolution parameters of the two two-cycles are determined completely in terms of 
*/ 2 asi 

J^^ = e^a\eG2 + kG^ + Gi), J^s = e^fe^^/x'^^ + /iGg + Gi) (4.74) 



It is now clear that to determine the type IIB mirror using SYZ |2^ we have to make 
the base bigger as before. The manifold (|4.73|) still retains isometrics along (0j, ■?/'), so 
after we enlarge the base we can perform SYZ in the usual way^^. Since these details 
are rather straightforward to work out, we will not redo them again now. To put the 
type IIB metric in some suggestive format, let us define the following quantities: 



" = {j4>i<PiU2<t>2 - Ui<t>2 + ^^Kiia) ' Vip = d'4) + Qr^dr 



V(f)i = .^^(d(f)i +g^^eidei +gr<f>^dr), V(j)2 = W^^( #2 + fi'./.aea'^^'s + fi-r^a^^^ 

V 90101 ^ ^ V 90202 ^ 

(4.75) 

where j^j, denote the components of the IIA metric ( [4.73| ), and g^i, are defined in 
terms of j^^ in Appendix 3. Using these definitions, and taking 6^^^ = Kip = 0, the 
mirror manifold in type IIB theory takes the following form: 

ds^ = F^dsl,^^;, + g„dr^ + g^^ (v^ + Ai :D0i + A2 P^a) (4.76) 

+g0,0^ {del + ^<Pl) + 90202 {del + ^<Pl) + 90,02 {deide^ + A3 p^iP^a) 

which looks surprisingly close to the warped resolved-deformed conifold! Clearly the 
manifold is non-Kahler and A, are defined as: 



^ ^ 19010191^ ^ ^ 902029l<t>2 ^ ^ 90i0i902029l^ ,^^^. 

9<t>i<t>i ' " V 3<t>2<t>2 ' V 9^i(j>i9(j>2^29ei02 

The type IIB fluxes are rather involved, but they could be worked out exactly as in 
Appendix 2. We will not do so here, but discuss their implications in our follow-up 
paper |Q . It is interesting that the solutions that we get in type IIA as well as type 



IIB for the gravity duals look very close to what has been advocated in the literature 
so far in the limit where we switch off certain components of the 6-fields as well as 
br(j,^, Kip- Once we keep these components then the metric (f4.76|) cannot he the global 



description. The global description will have to be a non-geometric manifold. In the 



^^This is not as simple as it sounds. As we saw above, due to rotation ( 4.52 ) and shift ( [4.551 ), 
the fluxes may develop dependences on V coordinate. A way out of this would be to express the 
fluxes in terms of an average {ip) and then perform the SYZ transformations. We can then demand 
supersymmetry in the final IIB configuration by analysing the torsion classes, exactly as we did for 
all the above cases. This way all intermediate configurations would be supersymmetric. 
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present paper we will not discuss the non-geometric aspect anymore, and details on 
this will be presented in our upcoming paper [^. We end this section by noting 
that the duahty cycle that we advocated here (and also in [|I^ earlier) does lead to 
the correct gauge/gravity dualities for the confining theories. 

5. Discussions and conclusion 

In this paper we have made some progress along two related directions. The first one 
is to find a supersymmetric configuration of wrapped D5-branes on a two-cycle of a 
resolved conifold. We find that the simplest way to achieve supersymmetry here is to 
allow for a non-Kahler metric with an SU{3) structure on the resolved conifold. It 
is possible that once we add extra fiuxes and fundamental seven-branes we can also 
get a Kahler metric on the resolved conifold that is supersymmetric in the presence 
of the wrapped D5-branes. 

The second progress that we made here is related to the full cycle of geometric 
transition. It should now be clear that in the limit where the gauge theories on the 
wrapped D5-branes or the D6-branes were strongly coupled, the geometric transition 



effectively boiled down to a simple series of mirror transformations |^ followed in- 
between by a fiop transition to an intermediate M-theory configuration with a G2- 
structure. The fact that such a complicated set of gauge/gravity dualities follow 
from simple sequences of T-dualities is rather remarkable^^. 

In the global case the mirror transformations are more subtle than the local case. 
For example the fiuxes appearing in the mirror pictures are very involved (we gave 
one example in Appendix 2). They are not in general pure gauges, and so we need 
to follow them through every step of the duality cycle because they would eventally 
influence the gravity duals for the confining gauge theories on the wrapped D6- and 
D5-branes (at least in the far IR). In this paper we have managed to work out 
these details, and showed that despite the complicated underlining fiux-structures, 
the gravity duals for the type IIA and the type IIB configurations in certain cases 
were given by non-Kahler deformations of the resolved and the deformed conifold 
respectively. In more generic cases, that allow us to keep all components of the 
B-fields, the gravitational descriptions become non-geometric. 

There are many things that need to be done now. One of the issue is to under- 
stand the non-geometric aspects of the mirror configurations. We have briefiy alluded 



■^^An interesting question to ask at this stage is whether the set of operations (mirror symmetry 
and flop) could be described as a transformation in the space of SU{3) structures, much hke the 
one studied in [^. The fact that this is indeed the case for our set-up can be inferred from the 
torsion class analysis before and after geometric transition. In the sequel |1^ we have worked out 
the torsion classes both before and after GT in type IIA theory. These torsion classes could be 
related to each other by SU{3) transformations, and therefore our set of operations can be described 
as transformations in the space of SU{3) structure. 
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to this by arguing that there are B-field components (even at the orientifold points) 
which could in-principle make the IIA, as well as IIB after geometric transition, pic- 
ture non-geometric (see also the recent discussion in [^). Such a non-geometric 
configuration for example in type IIA should lift to a non-geometric configuration 
in M-theory. The question then is: how should we perform the fiop operation now? 
Even if there exist a meaningful way to perform the fiop, how do we understand the 
SYZ 1^ mirror map now? How does the non-geometric behavior refiect in the gauge 
theory side? How should we compute the exact superpotential for the gauge theory 
in the non-geometric case? Furthermore if we allow the B-fields components &0i</,2 
and b^^^ in ([4.70|) , how would the metric (|4.76|) change to refiect the non-geometric 
aspect? 

Clearly these are very interesting questions to resolve, and we have barely scratched 
the surface of the iceberg. In our upcoming paper [^ we plan to address some of 



these issues. Hopefully these questions will have simple tractable solutions. If not, 
then it will be even more interesting to reveal the underlying structure. 



Note added: While we were writing this draft, [^ appeared that has some overlap 
with sections 4.1 and 4.2 of this paper. See also the recent set of papers [^ where 
some new properties of non-Kahler manifolds have been discussed. 
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A. A more precise derivation of the initial metric 



We compute the metric using the formulas in Section p.4| . The only thing left to do is 
to choose coordinates. We have already described complex coordinates (z^, z^, z^) in 
Section |2]^ so it only remains to convert these to real coordinates. We choose polar 
coordinates (rj,tj) with Zi = rie^^\ and implement the computations in Section |2.4| . 
Before doing so, we implicitly describe the coordinate change necessary to com- 
pare with the metric ( [4.15|) . Noting that the C* action on the homogeneous coor- 
dinates of the resolved conifold identifies {zi,Z2,Z3,Z4) with (1, ^2/^1, ^1^3, ^12:4), we 
start with the coordinates ([/, Y, A) of |18|, which we see are related to our coordinates 

by 

U = Z1Z3, Y = Z1Z4, X = (A.l) 

due to a sign convention in [J18l. Using ( |2.5D together with ( |A.1| ), we can express 
([/, Y, A) in terms of (^2, -23, -24), hence in terms of the real coordinates (r2, r^,, r4^, ^2, ^3, ^4) 
The desired change of variables comes from using (2.13) of |jl8|, which expresses 
(f/, Y, A) instead in terms of the desired six real variables (r, ip, 0i, 6'i, 02, O2). 



Ordering the coordinates as (r2, ra, r4, ^2, ts, ^4), the components of the metric are 
given as follows. 



1 



9i,i 



(2r| + 2r| + u) 



1 



,-rn 



r'i + rl + uf 



X 



X 



+ r| + r| + u (a [2rl + rl + u) - b'^rj) + r2r3r4 (a + 6^) cos(t2 - ^3 + ^4) 



-r| + r| + r| + u ((2r^ + u) {rj + r^ + m) - 2rj {rj - rj)) 



—Ar2r'iri (r 



r2 (a + 6^ 



-rl + r| + r| + uf 



-rl-u) cos(t2 -h + t^ 



r2r3 cos(t2 - ^3 + ^4) - ^4 



-r| + r| + r| + -u 



X 



^2^4'\/ — ''^2 + rl + rj + u {—2rl + 2rl + Arl + 3m) 



-2r3 (r^ - rl) {-rj + rl + rl + u) cos(t2 - ^3 + ^4)] 
(a + b^) 



'-r\ + r| + r| + uf''^ 



'r2'rz - ^4 V -^i + r| + r| + u cos(t2 - ^3 + ^4) 



X 



r2r3 {2r\ - 2r\ - u) Ju - r| + r| + 



+2r4 {rl - ^rlrl + 2rl + (r^ + u){u - 2rl + 3r^ + rl)) cos(t2 - t3 + ^4)] 
2r|r| (a + 6^) (r| + r|) sin2(t2 - t3 + ^4) 



-r| + r| + r| -I- -u 
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fl'1,2 



~2rl [a + 6^) {-rl + 2rl + rl + u) sin^{t2 -h + U)] 

{2rl + 2rl + u){-rl + rl + rl + u) ^'''^ ^^ ^'^ + ^'^ + ^' ^''^^ + 2r3^ + r^ + .)) 



+r4 (a - 6^) y'-rS ^ ^2 ^ ^2 ^ y (-^2 ^ 2r2 + r^ + m) cos(t2 - ^3 + U) 

1 r 1 



fi'1,3 



(2r| + 2r| + M 

X 



-r| + r| + r| + -u) 



-r| + r| + r| + M (a (2r^ + r^ + m) - 6V^) + r2r3r4 (a + 6^) cos(t2 -h + t^) 



r2r4 



r| + r| + r| + M {-2rl + 2r3 + 4r4 + 3m) 

-2r3 {rl - rf) {-rl + rl + rl + u) cos(t2 -h + U)] 
r2 (a + 6^) 



-rl + r| + r| + -u) 



r2r3 cos(t2 - t3 + ti) - r^^J -rl + r| + r| + m 



X 



i.r2rz'r\(r-2 -r^-r^-u) cos(t2 - ts + ^4) + y -^2 + ^1 + r| + m 



X (2r^ - r^ {Arl + 4r^ + 3m) + 2r^ + r^ (4r^ + 3m) + (2r^ + u)' 

ia + b^) 

+ 



(_^2 + ^2 ^ ^2 ^ y)3/2 



X 



^2^3 - r^J -rl + rl + rl + u cos(t2 - t3 + t4 



^3^4 (w — 2rl + 2r3) y m — rl + r1 + rl 

+2r2 (r^ - 3r2r2 + 2rl + (r^ + m)(m - 2rl + ?>rl + rl)) cos(t2 - ^3 + ^4 
-2r2r4 (a + 6^) (-r^ + 2r^ + r^ + w) sin^(t2 - ts + ^4) 
2r2r2r4 (a + 6^) (r^ + r|) sin=^(t2 - ts + ^4 



—rl + rl + r'l + u 



fi'1,4 

5'1,5 

fi'1,6 
fl'2,2 
fl'2,3 



r|r3r4 (a - 6^) sin(t2 - ts + U) 



(2r| + 2r| + u) ^J -rl + r| + r| + m 

r3r4 (a - 6^) A/-r| + r| + r| + -u sin(t2 - t3 + t4 
2r\ + 2rl + u 
rlr^^r^ {a - 6^) sin(t2 - ^3 + ^^4) 



(2r| + 2r| + m) v^-r^ + r| + r| 



■u 



(r| - 2r| - r| - m) (a (r| + r|) + 6^ (-r| + 2r| + r| + m)) 
(2r| + 2r| + m) (-r| + r| + r| + «) 
1 r r4 (a + 6^) (-r| + 2rj + r| + m) cos(t2 - t3 + h) 



(2r| + 2r| + 



u 



-rl + r| + r| + -u) 



X 



r2ri\l -rl + r| + r| + m (-2r2 + 2r3 + 4r4 + 3m) 
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-2r3 {rj - rj) {-rl + rl + rl + u) cos(t2 - ^3 + ^4)] 
r2 (a + 6^) (r2 - 2rl - rj - u) cos(t2 - ^3 + t4) 
(-r| + r| + r| + -u) 



X 



4r2r3r4 (r2 - rg - r4 - -u) cos(t2 - t3 + ^4) + V -^2 + ^3 + ^4 + 



■u 



2r^ - rl {4rl + 4r\ + 3m) + 1r\ + r^ (4r^ + 3m) + (2r^ + u)' 



;-r| + r| + r| + -u)^^^ 



X V -^i + r| + r| + M + 2r2 [r\ - rl (3r^ + 2 (r^ + «)) + 2r 
+3r3 (r4 + m) + (r4 + uf\ cos(t2 - ^3 + t4) 
2r3r| (a + 6^) (-r^ + 2rl + r| + m) sin2(t2 - t3 + ^4) 



r? + n 



■u 



2r|r3r4 (a + 6^) (rn — 2r. 



M)sin^(t2 - ^3 + ^4) 



-r\ + r| + r| + M 



r2r4 (a 



2r| - r| - m) sin(t2 - ^3 + ^4) 



y2,4 = 


(2r| + 2r| + m) ^ -rl + r| + r| + m 


fl'2,5 = 





fl'2,6 = 


r2r4 (a - \?) [rl - Irl - rl - u) sin(t2 - t3 + U) 


(2r| + 2r| + u) ^ -rl + r| + r| + m 




1 f r4 (a + 62) 


53,3 — 


(2ri + 2r| + «)' I (-r^ + rf + r| + uf 



X 



r2\ -rl + r| + r| + M + r3r4 cos(t2 - ^3 + t4) 



X 



r2r4 



+ rl + rl + u {-2rl + 2rl + Arl + 3m) 



-2r3 (r^ - rf) {-rl + rl + rl + u) cos(t2 - ^3 + ^4)] 

[4r2r3r4 (r2 - rg - r4 - -u) cos(t2 - ^3 + ^4) 



-rl + rl + rl + u) 



-rs + To 



+ (2r2 + M)- 



+ r| + M (2r^ - r^ (4r^ + Arl + 3m) + 2r^ + rl [Arl + 3m) 

+ 2rl + 2r^ + m) - 6V^) 



-rs + r? 



(a(- 



-'r2^3^4 (a + &^) COs(t2 - ^3 + ^4)] 

[a + 6^) 



-rs + r5 



ri + -U 



,3/2 



f r2\j-rl + r| + r| + M cos(t2 - ^3 + ^4) + r3r4 j 



X 



I r3r4 [u — 2r2 + 2r-^ 



u — rl + rl + rl 
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+2r2 {rl - 3rlrl + 2rl + {rj + u){u - 2rl + Sr^ + r^)) cos(t2 -h + U)) 
-2rl {a + h^) {rl - 2rl - rl - u) sm\t2 - h + U) 



— r2 + r| + r| + -u 



fi'3,4 

fi'(3,5 
fl'3,6 
fi'4,4 

5'4,5 
fl'4,6 
fl'5,5 

5'5,6 



^2^3^| (^^ - a) sin(t2 -h + U) 



(2r| + 2r| + u) y^^ 



■u 



^2^3 (a - &^) A/-r| + r| + r| + -u sin(t2 -h + t^ 
2r| + 2r| + M 
^2^3^| ip"^ - a) sin(t2 - ta + ^4) 
(2r| + 2r| + u) ^/^rfTrf+rlTu 
r\ [a {—r\ + 2r\ + r| + m) + 6^r|) 
2r| + 2r| + M 



^2^3 [ar^r-i^ -r\ + r| + r| + -u - r4 (a - 6^) (-r2 + r3 + r| + -u) cos(t2 - ts + t4) j 



iP'A-'i 



(2r| + 2r| + m) v^-rf + r| + r| + m 

2'4 



2r| + 2r| + M 



^3 {(^ (^2 + ^4) + ^^ (^^2 + ^3 + ^4 + m)) 
2r| + 2r| + M 

^3^4 ( a^3^4A/-r| + r| + r| + M -r^ia- h^) {r\ -r\-r\-u) cos(t2 - ta + ti^) \ 

(2r| + 2r| + u) y^-rj + r| + r| + m 
r| (a (— r^ + 2r| + r| + -u) + 6^r|) 



^^'^ 2r2 + 2r2 + M ^ ' 
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B. Components of G-fluxes in type II A mirror configuration 

The twelve components of the four-form G-flux that we hsted in (|4.46|) can be ex- 
pressed in terms of the type IIB metric and flux-components in the following way: 

-rr'^6li6»2 = ~[J^i(j)i^reie2<f>i4>2Jtp4,2 + J?ii?ii"0i0i-^'"6»2<^2Jv</>2 '^ Hi'i>i-'^r0ie2<t>i<t>23ipip3 4,14)2 

'^J4>i4iJ4>2<t>2-^reie24i<t>2Jti)4>i + ^^ d]_e24i'^'r4]_J 4,^423'^<t>2Jtl)'i>i ~^ J 4i4>i''^ 0i024>i^r4>2J 4^42 
~^J4>i4iJ4>2<l)2^r4iJ^8-t^0242J-4-4 + J 4,14100242''^ r0i4i3 4,42 ~ J 4i4i'^r4i-t' 0^0242] ^442 
~^J4i4iJd24>2^r4j0i4i42J-442 ~ ^F0i02'i>i'^r4i3 4i<t>23 4)4^3 <l>2<l>2 + ^Fr4i423 4)4^3 4\<t>23d242'^di<t>i 
+'2Fr^^j02<t>2^0i<j>iH<l>i3 414:2 + 2J6»2</.2-^^ei<^i&r<^iJv0ii</.i?i2 ~ '^F0i024>i^r4^34^42U-<P 

34\4>iJS\4i S24i4>234i4>20'r4234'i' 34i4>i^9i4i i"4>i ''l'S24'234i<t>23i>42 
+34i<Pi^ei024ibr423i>i>34^42 + 34i<l>Je^<t>i^r4,024i'l>234i<t>2H4>2 - '^34i'i>iPe^024i^r4^34i'i>234,42 

34i4>i3024>2-'^r4'0i4i4>234>4i34i4'2 34i4'i-'^r4i423i'423024'2'^6i4>i34'4i 

3 4i<t>i ''''t>i4>23 4^423 0i4iO624>23 4^4i ~r 34i<Pi '"4>i4'234i'l>230i4iO924'23-4'''P 
~'^34i<t>i^r0i024i4>234'4>234'<t>i34i<t>2 ~ 34i<t>i^'''4>i^ Si02423-4-434x42 

■^34i4>i-'^r4'4i3024>2^6i<t>i34i4>23'442 ' 34i4-^3024>2-'^4'Si4iOr423'442 
~34i4i302(t>2F0i4>i't>2"r423i>i> ~ 34^4^342(t>2F0i02(i>i'^r4234)4) 

-34-,4j02<t>2b0i4iFr4)423i>42 - i</,i0iJ</>2</'2^0i</>i-^re202JV'V' ~ 2j<^i0iie2<A2-^V'9i0i^r0iJ</.i02iV'<^2 
~34i4i342<t>2^S242''^r0i4i3i^i^ " 3 4^4x3 424>2^ r0i024i<t>23 4'i' 
~T~34i4>'i-^4'2<t>230i4iOi"4i-''4'S2(t>23i>4i '^34i4>'i- Si024iOr423'4'l>23'44i34i't>2 
\-^34i<t>i i"4'i-'^ Si02423'4423-ip4i34i4'2 ~r 34i4>i''^r4'4i30i4i^S24>234i4>23i>42 
~T~34i4>i3s242-''0i4>i4>2Or4i34i<t'23'4i> 34i't>i3s242-'^ 0i(t>i't>234}4>2Or4i34'4>i 
~T~34i4'i-^S242O0i(t>i r4^423'44i34i4>2 ' 34i4'i30i4i 624>i4>234'4>i ''4234'4>2 
+34i<Pi"9i<PiFr02423i'i'34i42 ~ 3 4\<t>iH2<t>2'^r4iF0^02'i>23 4)4^ 

34i<t>i3624>2-''tp0i<t>i '''<t>23'44i34i4>2 34i4>i34>2<t>230i4i r4j024>i4>234j<t>i 
~i~34i4>i34'24>2O024>2-'^ r0\4i3'44i "•" 3 4i4>'i-3 4>24>23 0i4i 624>i't>2"r4i3 4^4^ 
~ 3 4\<t>i3 <t>24>2^ r4i4i3 0i4i^d24>23 4'4>\ "•" 34i4>i34>24>2'^di4ii'r024234}4-i 
'34i4>i34>2<t>2-'' 0i024>i i'423'44i 34i4>i ''~<Pi<p234i4>2302<t>2O0i(pi34j''P 
~T~'^34i4>i34>2<t>2-'^ 0i024>i"r4i34i4>23-4-4 ■^34i4'i S242-'^r0i4i34'4'234"t'iJ'Pi4'2 
~^34i't>i^Si4i'rr024234^423i>4i34i4>2 ~ 34i4>i3Si4i^d24i<t>2'^r4i34}42 
+j0i(/>iJ6»202-^ei(/>i(^2"»-(^2Ji/;0i '^ 34i'i>i'^d242^ r0i4i3'4'43 4^42) I \34i'i>i\ 

34'i'34i4>iJ4>24>2 ~t~ 34^4^34142 ~t~ 3'44i342<t>2 ~^ 3ip4234i<t>'i- '^3ip423ip4i34i4'2)) 



■2 



r4i0i4i [ 34T^4^-fr0\423'4ip3424': 



r rl 



2 
,■2 17 a2 I ■ ■ 17 -2 



'3 4i4i''^ r0i423 4^42 ' 3 4i<t>i3 4>2<t>2^ r0-i423 4J4-1 
''^34i4>iJ4>24>234i<t>2-''r0i4i34'i' ' 34i<t>iJ4>24>230i4i-'^r4i423i>i> 
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~rJ<j)i4>iJ6i(pi't'r'ilj4>2J4>i4>2Jtp<p2 J4>i<PiJSi4>i i"<j)i4>2Jtl>4>2 
'~^3<pi4>i't'r0i4>2Jil>4>2Jtl>4>i3<Pi4>2 ' J<Pi4>i''^i"8i(p2Jtl>tpJ(pi(j)2 
~'^J<p24>2J(pi4>2-'^r0i<pi3^^-^ + '^34>2<p2JSi4>iJ4>i<p2-'^ ripcpiJixpi 
~\~^]0^(f,^i' r4)i4>23tp4>23i'4>i34>i4>2 ~ ■^J4>i(p2 r0iij)iJt(>t(> 

+^hl4:2-^rei^lH<t>2Ji"l>l ~ '^Jei<PiFr^i<ly2Ji>i>J<p^<P2 

^^JOi4>iJ(fi-^(f,2-t'rtp4ii3tp<f>2) I \3<f>i4>i \JipipJ4>i<PiJ4'24>2 

■2 -2 

'JipipJ(pi<p2 ' 3ilj4>i34>2<p2 



^r^6l4i2 [J<pi4>i''^r0i<f>iJ'ilj'iljJ<p24>2 J(pi4>l i"9i<j)iJip^. 



■2 
2 



'J(p24>2J9i<Pi''^riij4>iJip(pi ~ 34>2<t>2^rei4>i3^(f,^ 
j6i4ii-fr(f>i4i2J4>i4>2Jtl>tl> ' '^■^rdi4>iJti>4>2Ji'(t>iJ4>i4'2 

-'^r6'i0iJVV'^0l</>2 j9i<t>i''^r'ili4>iJ<pl4>2Jtp<t>2 

~r39i<pi't' r(pi<p2Ji'4>2J''P<Pi ) / \ JtptpJ(pi<piJ4>2<p2 
_l_ ■ -2 _|_ '2 

~^ J ip<f>23 4>i4>i ~ '^]tp4>23^<t>iJ4>\4>2) 

J^rtp92<i>i ~ ~\J4>i4>i-^r024>2JipipJ(p24>2 



2 



+ '2 ' T7' ' '2 771 '2 

J<f>llj)lJd2<t>2''^rtplj)2J'4><t>2 ~ J<f)ilj)i''^r02<t>2Jt(><f>- 

'~^3<pl4>l3(p24>2J<Pl4>2''^ r82(plJlp1p ~ J(pl4>l34>2<p2''^ r824>2Jlp(pl 

''^J4>i4>iJ4>i4'2-'^r02(piJiij<i)2 ~ J<Pi4>i'^i"024>2Ji>i>J4>i(p2 
34>i4>iJ^24>2-'^r4>i4>2J''P4>2J''P<Pi '^3<pi4>iJ024>2J4>i4>2-^rtp<piJtp4)2 

34>l4>lJS24>2-'^r'llj4>2J''P<PlJ<t>l<p2 ' '^J(pl4>l'^r02<t>2Jtl'4>2J''P4>lJ<t>l4>2 

~34>i4>i3024>2-'^r4>i4>2J(pi4>2Jipip ' '^34>i<t>2-'^r024>i3ii}4)\34>2<t>2 
-^3ci>i4,2Pr02<j>Ji"l>2Ji"i>i + 2je2</.2J0i</,2-^rV0iJV0i 

+ '2J02<t>2Fr<Pi<t>2J<Pi<P2Ji,<t>i + '^J<Pl<l>2^r02<PlJi>i>)/{j<l>l<l>l{ 

■2 ■ -2 ■ 

~T~ J ifxplJ 4'24>2 ~^ Jlp4>2J<t>1-<i>l 

~^Jlp<l>2Jt(><t>lJ<t>l<t>2 ) ) 



-t'rip02<t>2 V J<pl<l)l't'r024>lJtptpJ4>24>2 34>l4>lJ024>2'^r<pi<f>2Ji'i' 

~ 3 <i>-i_<i>\3 024)2^ rip<f>i3tp4>2 + 34>i<t>i^'^S24>i3-4>4i2 
j_ p -2 ■ I ■ p -2 

'-'^r02(f)l3ip(f)i3(f)24>2 ' 3024>2-'^r<l>i(f)23^(f)i 
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~T~Jd24>2-^rti>4iiJip4>iJ4'i4>2) / \ Jtl>tl>J4ii4>iJ4>24'2 

■2 -2 

'Jlp1pJ<f,l(P2 ' Jllj4>iJ4>2<p2 

'Jip(p2J4>i4>i ~ '^Jip4>2Ji>4>iJ4>i4>2) 

\9i92't>i ~ ^i~'^J9i4>iJ<pi(f)i^92't>i't>2'^r(f)iJ(f,j^^2^^'t>2 ~ J9i't>iJ(f)i<t>i^924>i4>2'^r4>j^24>2^i>i> 
+j0i0iJ(/,i0i-r'e2</>l</>2^rV'j02</>2^V02 "'" ^ei</>i^0i</>i-^e20i</>2^rV'J(/>i02J^</>2 
+ 2jei</>iJ(/,i0;^-r020102"'-V'J(/>i02JV'V' ~ Jdl<t>lJ<l>ilj)i^92'l)l't>2'^rij)2Jt(><l>234'2<t>2 

A Q O Q Q Q 

+J6li0iJ(/,i0i-re2</>l</>2^r</>2J,/'02^01</>2 ~ 2J6li0iJ0-^(^-^-re2</>l</>2"r</.iJ0i(/,2J^(/,2 

~^3di4)i3^-^(f,^-t'92<i>i'i>2'^r<f>23ip4>234)i4)23'>Pi' ~ JSi(piJ(i)i<pi'^d24>i(l)2^r4>2Ji>4>2J(j)2<i)23ipip 
^^JOi^i3,j)-^^(p-i^J^02ij)i<t>2^rtp3(p24>23'4><t>2J'4><t>iJ'j)i<t>2 ~ ■^J 9\4>i3 (f,'i^4)-^J^ 924>i4>2'^rti}3 4>24>23 4)-i4>23 tl>4>2 

~^^j01'j)l3lj)l<t>l^S2<t>l<t>2'^rt(>Jlj)2<t>2J<l>llj)23i><t>2Ji><t>l + 2j0i0iJ(/,i0i-re2</>l</>2^r</>iJV01^02</>2^'/"/' 

~^JOi4>iJ'^-^^(f,j^^92(f)i4>2"r(f)iJ4>4>iJ(f,2(f)23'4>'4>3't>i4>2 ~ '^^e^^x] ^-^^tft-^i" e2<t>i<f)2'^r<i)23ip4>-i-3'4>i<j>2^'4>'4> 

+ 2jei</>iJ(/,i0i-f6l20102"r02JV</'l-^01</'2^V'02 ~ ^j9l4>l3lj>l<t>l^92't>l't>2"r(f)lJ(f,j^^23'4>4>2Ji'4' 

+2jei(/>iJ^i0;^-r6i20i02"r-0iJ(/,i02iv02^V'0i ~ '^3ei'j)iJ^^(i,^Fe2<t>i<t>2'^r<j>^H<PiJ<i>2<i)2ii)<f)2 

~^JOi4>iJ(f)-i^(f,j^^92(f)l4>2"r(f)iJ4>i(f)2J'^(f,23<t>2't>2 ' 2j0l0lJ(/,i0i-C'e2</>l</>2''r</>iJ0i</>2JV02J^202-^'/"/' 
~'^J9l<t>lJ(f)l4,lP92't>l4>2'^r(f)iJ4,i(f)2J4><t>2J(l>2't>2^i)'t>l ~^ ^J9i4,iJ(f,j^^-^Fe2(f)l(f)2'^r(f)iJ(f,j^^2^^'t>2^'t'2<t>2 
~'^J9l<t>lJ'f>l4>lF92(f)l4>2br(f)iJ(f,j^^2^4>4,2J4>4> + ^J9^<j)d<t>l'i>lFd2<t>l<t>2'^r<j>^J<l)x,))2H<t>2H't>l 

~^j9i4)iJ^-^(f,^-t'92<i>i4>2^r<f>i3^^(fi23ip4>234)24>23'4''>P "•" ^J9i<PiJ(j)i4>i'^S2(pi4>2^r4>i3(pj^(i)2Jiij<i)2J4>2<p2^ip'Pi 

+ Gjei<l)iJ^-l^^j^Fg2(f,i(f,2br(f>iJ(j)-i^(f,2Jl(><t>2J<t>2'l)2Ji>i> + 3j0i0iJ(^j0-^-re2</>l</>2"r</>2JV02J02</>2^'/'V'^</>102 

~^39x4>i3 ij)-i^<j>i^ e2<t>i<t>2'^r4>23tp4>2J4>2<j>23i>ii>i ~~ '^3Sx<t>\3(j>iij)-i^924>i<t>2"r4>23i>ii)23<j)2<j>23^4>\34>i4>2 
~^39i4)i3^-^(f,^-t'92<i>i4>2^r<f>23ip4>234>2<t>234)i4)23i'i' ~ ■^39i4>i3!j)i(j)i'^92<pi4>2^r4>23il>4>23<i)2(p23(pi4>23ip(pi 

~'^39^<j)d<Pi<t)iFe2<t>l<p2'^r<j>23'4,<l)2H2<t>23<t>l<)i2 ~^ ^3 9^<j>d<)ii<t)iFd2<t>l<t>2'^r<j>23 -4,(1)23 'i>2<t>23<)ii<t>2H't>\ 

'39i(pi3<i)i(j)i''^624>i4>2^r4>23ip<p23(f)i<i)23ipil> + 3di<f>i34)x4>\^824>i4>2'^r4)23ip<i>23(fix4)23tl>4>i34>2<t>2 
~^39i4>i3(f)i(f,i^92(f)i4>2"r(f)23ii,(f,234,i(f)234>4>i ~ 2j6»i0iJ0i(/,i-re2</>i</>2"r</>2Ji/)02^^i02^'/'</'i 
~2J6ii0iJ(^^0^F6)2(^j02"r</>2JV0ii0i</'2J02</>2^V'V' + '^39i4,iJ(f,j^4)-^Fe24>i(f)2br(f)234><t>i3(f)-i^<i,23't>2<t>234>4> 
~^39i<pi34,i(pi''^924>i(p2br4>i3(pi4>23ip<p23(p2<l)23il>il> ' ^39i(pi31j)i4,i''^62<Pi4>2br4>i31j)i(j)23il>4>234>2<p23ipip 

+ 2jei</>iJ(/,i0i-r' 020102 "r0iJ</>l 02 Jv02^02</>2 ^ 2j6l^0-^J^^0^ -T 6)201 02 "rV'j0i02^V'02JV'01 
+4jei0iJ(/,i0;^-r6l20102^'-V'j0202^V'V'^0102 ~ 5j6li0iJ(^j0-^-re20102"rV'j0202J0i02^V"/' 
~^3(j,i(l)i392<t>2F9ilj)i<l,23t(,<l>i3<t>l'j)2"rtp3(f,2<t,2 + 4^0101^^202-^^101 02 Jv01^0102"'"V'^</'202 
~2j0^(^^j6l202-^6li0i02Jv01^0102^''</'1^0202 + 2j0-^(^jj0202 -^6*101 02 JV01^0102"'"01^V'02 
"•"^0101^^202 -'^610102^0102 ''r-0j0202^'0'0 ~ J0i 01 JS202-'^6l 01 02^01 02 "'•02^^01^0202 
""2^0-^(^-^^61202 -^6^1 01 02 j0i02^rV'j0202iV'V' ~ J0i0iJe202-r^l0102J0i02"'"02JV'0liV'V' 
~^3(f,i(f,i3924>2^9i(f)i4>234>l(f>2"r(f)234><l>23il,(f,i3(f>24>2 ' 2j0^(^jJe202-^ei0102J0i02"'"02JV'01^V'V'^0202 
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^J<t>llj)lJd2<t>2^dilj)l<t>2"rij)lJ(f,iij)23l(><t>l3<t>2'l)2 + ^J(f>l'j)lJS2<t>2^9l'j)l't>2"rij)iJ(f,j^^2Jt(><l>2Jtp^i 

~'^34>i4>i3924>2^ 9\4>i4)23tp4>i'^r4>\3(f,^4)23tpi> ~ ■^J 4)\4)\3 92<t>2^ 6i4>\4>2'^r4>23 4,24)23 i'4>23 ii}4)\3 4'i4>2 
~'^34>i4,i3924>2^9i4i42'^r42342't>2^<t>i't>2^4>4>i ~^ '^34i4i39242^9i4i42'^r42342't>234i42^^'t'23^4i 

'34i4i39242^9i4i42"r4234i4234>4i3't'24'2 ^ ■^34i4i3924>2^9i4i42"r423 4,1423 i''t>23 ^41 
'~^34i4i39242''^9i4i42^r4i34i4'2342423ip4i ' 3 4-14-^^3 9242^ 9i4i423 ii42'^r-43 42423 i'<t>i 
~'^34,i4i39242P9i4i4234>42'^ri,J424234>4i34-i^42 + J(/>i0iJ6i202 -^6^10102 JV'</'2^»-V'j0i(/>2iV'0i 
'^'^3 4'i^4^3 9242^ 9i4i423i>42'^r4i3 -44^3 42'i>23 4^42 + ^^3 4^4^39242^ 9i4i423-442'^r423'44i3 4^42 
~^34i4i39242^9i4i423-442'^r4234i42 + ^3 414-^^3 9242^9i4i423tp42'^r4i3 4^42 
~^34i4i39242^9i4i423-44i34i42"rtp + ^34i4i39242^9i4i423tp4i34i42"r42 
~^3 414-1^39242-'^ 9i4i4234i42brtp3i>i> ~ ^3 4i4i39242-'^ 9i4i423i>42^r423 tp4i3 4142 
'^34i4i39242'''9i4i423'442'^r4i34i423-44i ^3 4-14-^^3 9242-'^ 9i4'i-4'23 ■442^r4i3 i'4i3 42423 4i4'2 

'34i4i39242^9i4i42'^r42342423ip4i ~ °39i4i34i4i^924i'l>2"r4i34i423ip42342<t>23tp4i 
~^39i4i34i4'i^924i4'2"r4-i_34i4234>423-44i34242 ' '^39\4i3 4-14-1^ 924\4>2'^r4\3 -44-^^3 42423 '44>23 4142 
~^^39i4i34i4i^924i42'^r4i3i)4i342't>234i423-4-4 ~^ 39i4i34i4i^924i42"r423tp4234242 
~^39i4i34i4i''^924i<p2^r423-44234i42 " '^39i4i34i4i-t'924i4>23^4i3424>2'^r423 4^423 ^42 
~'^39i4i34i4i-'^924i<p2^r4i3-44i3424>234i423i>42 ' 39i4i34i4i-'^924i<p2^r423i>42342423-4-4 
~^39i4i34i4i^924i<t>2"r423-442342'l)23-4-434-i^42 ~^ 39i4i34i4i^924i42'^r423ij42342423-44i 

'^3914134141^ 924i42"r423ip42342'l>23-44i34i<t>2 ' ^39^4x3 4^41^ 924\4>2'^r4-i3 '44^3 4i423 42423 'il'4>2 
~34i4i39242-'^9i4i423-44i34242 i"4>23il>i> + 3 4-14-^^39242-'^ 9\4-i_423 ip4i3 42<t>2'^r423 4,42 

■2 p -5 t -2 ■ ■ -2 p '7 A, ■ 

3 92423 4^4^-^ i>9i4i34i42'^r423 -44-^3 42<t>2 392423 4^4^-^ i>9i4i34i42'^r423'4'^ 
'~'^3 92423 4i4iP-49i4iJ4-i^42br423 -441 ~ '^392423 4^4^Fii>9\<i>\3 4x4'pr'43'442 
^^3924234^4^^ ^9x4\34242^'r<t>23 4^423 ^4^ + ^392423 4^4^^ ^9x4\3 42<l>2^r423 4^423 ^42 
^^^392423 4^4J^^^9^4x3424>2^rii)3 4^423^4\ '^ 392423 4^4^F^9i4i3 42423 <l>i<t>2'^r-423'4'^ 
^3 92423 4i4i^ij9i4i3 42423 'I>i<t>2"r423ip4i ~ 3 92423 4-i4-i^^9x4\3 42423 4>i4>2"r423 4,42 
'^'^3924234-^4-1^-'^ ■49i4i34242'^r4234i423-4-4 " ^392423 4^4^^ i>9x4\3 4242^'ri>34i423-442 
^^^392423 4^4J^^^9^4^3 4242^r4x3^4\34\<t>23^42 ~ 392423 4^4J^^9^4x3 424-pr423^423^4\ 
^'^392423 4^4^F'49y4\3 424-^r-43'44\3 4x42 ~ "^392423 4x4x^ii>9\<i>\3 424'P'r423'4'43 4^42 
^■^392423 4x4^^ ^9x4\3 4242^'r<t>23^423^4\3 4^42 + ^392423 4^4^^ i>9x4\3 4x42^'r'i>23^<i>23i>4\ 
~'^392423 4^4J^^^9^4x3424>2^r423 4x423^423-4<i>\ + ^^392423 4^4^Pi>9x4x342<l>2'^r^3 4^423'44>2 

A ' '3 P /i '2 -2 -2 /I ■ -4 p t -2 ■ -2 

^392423 4^4x^ ^9^4\^'r<t>\3 4^423 42423 ^4x ^392423 4^4^^ i}9x4Y'^r4x3 4^423 <t>2<i>23 -442 
~^392423 4x4\^ •i>9\4\'^r4\3 4^423-4<i>23-4<i>\ "•" 392423 4^4^^ ■49\4\34\<i>2^r423 42423-44\ 
+3j02</>2J</>i0i-^V'^i0iJ</>i02"r</>2j02</>2Jv02 ~ 392423 4^4^P^9^4^3 4^4^r423 -442 
'^^392423 4i4^F^9i4ibr423 4^4.J'4423'4<t>i + ^3 4i4i39242^9i4i42br4i3 4i423 42423-4423 tp4i 
'^'^3 4^4^39242^ 9i4i42'^r4i3 4^423 42423 -44^ ~ °3 4^4^39242^ 914142^7-4-^3 4^423 42'i>23 -4423 ^1)4-^ 
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~Jlj)l^l3S2'l>2^9l<t>l'l)2Ji><t>l"r<l>2J4'2<t>23'^^ '^ 3 4>l<t>\392<t>2-'^^dilj)i4>23i>^lbrij)23 4)2<t>23tp4>2 

~^J4>i4>iJ82(p2'^6i4>i4>2Jtp<Pi'-'r4>2J4>i4>23i'i' "•" J4>i4>iJs2<t>2'^9i<t>i<t>2Ji'4>i^i"(p2J4>i4>2Jtl>4>2 

'~^J<f>llj)lJd2<t>2^dilj)i<l>2Jl(><t>lbrij)lJ(f,-l^4,2Jt(><l>2 + ^3 4>x<t>l3S2<t>2-'^^dilj)ilj)23lp<t>lbr<j)23 4,2<t>23i'i'3 <t>\4>2 
~'^34)l4>lJ92<p2'^9l4>l<p2Jlp(pl^r4>2J4>24>2J(pi4>23tl>'4> ~ ■^J<pi(piJS24>2'^dl(pi4>2Jtl>4'1^1'(p2J4>2<p2J(pi4>2Jlp(p2 

A Q Q Q O 

+ 2j<^j0^j6l202 -^6*10102 JV'</'l"''</'1^01</'2J02</>2-^V'V' ~ ^3 4>x4>l3d2't>2^dl<j)l4>23tp<j}lbr<j)l] 4,^(fi23 4,24>2H'>P 
~^J(j)l<l)lJd2<t>2^dilj)i<l>2Jl(><t>lbrij)lJ<t>llj)2J<l>2lj)23iJ'j)2 ~^ "J^^^^ j02</>2 -^ei</>i</>2 JV01 "'"01^</>102^</'202 JV-V" 
'^J 4>l4>l3e2<i>2^ dllj)x<j>2Jtl}4>lJ 4>24>2^'r<t>2 + 4j0-^(^jj0202-^ei</>i02JV'0l"''</'1^01</>2^</'202Jv</>2 
+ '^J02't>2J(f)i4,i^4>9l<t>lJ(f)i4,2'^ri}J4>4,i — 4je202J</>i0i-^V'^101^r</>2j02</>2JV'02iV'0li</>l02 



_ o , , Q . O ■ ■ ■ /I 1 ■ Q ,0 

~^Je2<p2J<t>l<pi''^ll'ei<t>lf^r<t>2J(j,i4,2J^<f>lJ<t>2(p2 '~ '^J82<t>2J^i<t>i''^i>8l<t>l^r(p2J(t>i<p2J^4>2 

+4je2</>2J</>i0i-^V'^101^r0iJ(/,i02^V01-^'?^2</>2 + 4je202J</>i0i-^V'^101^r0iJ0i(/,2Jv02 

+2jei</>iJ(/,i0i-fi/>0202J</>202^V'0i '''^i ~ 30i<j)i](f,i4,^F^e24>234>2<t>2H<t>i'^'rtp 

'^j8l4>lJ(j)l(j,l''^1p02<p2J4>2<p2^r4>iJ(Pj^(l)2Jip(f,2 ~ JSl4>lf4>l4>l-'^1pS24>2J4>2(p234>l<p2^r<p2Jll>i> 

~T~ 3di4)i3 (fi-^cfi^-t' tp92<i>23 4)24)23 4>i'i>2'^r4)23 ii}4)^ + 3 8i4i3 4141-'^ -402423 42423 4'i4>2^r423 -442 
'~'J39i4i34i4iF-4924234242'^r4234i4234>il> ~^ 3ei4i3 4141^-492423 4242"^'4>3't>i4>23-442 
~^^39i4i3 4^4^^-462423 <t>242'^r4i34x423-4'>P ~^ 3ei4i3 4^4^^-492423 4242^'^'P-23'4<t>23'4't>\ 

_l_r) ■ -4 p -2 t ■ -2 ■ -4 p -2 t -2 ■ 

' ^3 9i4i34i4i''^ -492423 4242"r4)3-44i34i42 3 9i4i3 4141-'^^ -492423 4242^^423 ^4^3 4142 
+^^301413 4-^^41^-402423 4242"r423-4-4>3 4i42 ~ ^39^4^3 4^4iF^92'i>23 4242^'r'i>23'4<t>23-4"i>i3 4^42 
~^39i4i34i4i^ -402423 4242^^423 4i423 -441 ~ -^3 0\4i3 414-1^ '4024>23424>2"r423'4-i_423 -442 
~^'^3 0i4i3 4141-1^ -402423 4242^r4i34i423 -441 + "^3 0i4i3 4141-1^ -402423 4242^r4i3 41423 -442 
'~^30i4i34i4iF-4024234i42'^r423-4<t>23-4<t>i ~ 3 4^4^b0^^^]0^4^Fr4^42]-4423 42423-4'^ 

'30i4i34i4i-'^-4024>234i42^r423-442 '~ ■^30i4i34i<t>i^'>p02'i>234x42^'^4>i3^4\34242 
~^30i4i34i4i-'^-4024234i42^r4i3-442 '~ ^30i4i3 4i<t>i-^ i'02423 4i42'^r4i3'4'4 

Q A /I Q O 

'^'^30i4\3 4^4^^-402423 4242'^r4234i423'4<t>23'4<t>i + ^30i4i3 4^4xF-402'i>23 4242^'r<l>\3 4^423-4'^ 
~^30i4i3 4x4iF->p02423 4'242^T't>^3 4i423-4->P ~ 2j0i0ii0i</>i-^V'S2</>2J02</>2"'"0i^'</>i02^V'</'i 
~ ^3 0\4i3 4i4i^ -4024-23 4242^^4x3 4i423 -442 + ^3 0\4i34i4i^ -402423 4242^^4^3 4-1423 -4423 -441 
~o30i4i34x4iF'40242342'i>2'^r4-i,34^423'4<t>23-4<l>i " ^30i4i34^4^F^02'i>234242'^r'434^423'4<t>2 
~'^30i4i34i4iP-4024-234i423-44i34242'^r4i + ^30i4i3 4x41^^024)23 4i42'^r4i3-4'Pi3 42423-44)2 
~30i4i34i4i-'^ -402423 4i42^r423-4423il>4>i '~ 30i4i3 4141-^ -402423 4i42^r-4342423-44i 
'^30i4i34i4iF-402<l)234i42'^r423-44i34242 ~^ 3 0i4i3 4-^4-1^-402423 4-i42'^r423tp4i3 424)2 
^ 3 0i4i3 4-14-1^ -ip024)23424)2'^r423 ^423 4i4>2 ~ ^3 0i4i3 4141-'^ -402423 4242^i"4i3-44)i34i4)23-4<t>2 
~^'^30i4i34i<t>i-'^-4>024234i42^r4i3-4423-44i '^ 3 0i4i34i4i-t' -402423 4i42'^r'43 -442 
~^30i4i34i4iP-4024)234i42'^r423'442 ~ ^^301413 4141^4)024)23 4i42'^r4i3 -442 
'^ 30i4i3 4i4iFi>024)23 4i42'^r423'44' '^ 34i4ib024230i4i-'^r4i423i>42342423'4'4' 
~34i4i'^024230i4i^r4i423-4423 4,2423 ^4i ' ■^34i4i'^024230i4i^r4i423^423 42423 4142 
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~^^J(f)i4ii'^624>2J9i4'i i"<Pi<p2Jip4>2J4>24>2J4ii4>2Ji''<P "•" '^J4>i4>i'-'624>2J6i4>i't'r4>i4>2J4>i4>2Jtp<PiJ4>24>2Jtp4>2 
'^'^J<t>i(t>i'^92't>2J9i4>iFr(i>i4,2J 4)^4,2 J 4)4,1 J(i,2't>2^'4>4>2 ~ '^J4>i4)i'^924,2Jei(t>i^r4)i4)2J(f,i4)2^4)4>iJ't>24>2J'4>(i>2 

-2 L ■ p -4 -2 ■ ■ _l_ 9 '2 J, ■ p -5 ■ -2 

J(f)l4>l"924>2Jdl(f)l-'^r(f)i(f)2J(f)i(l)23'tl;(f)lJ(f>24>2J'4>4>2 ' ^J</)i0i '^6202 J^^i^i -C^r0i(^2 J</)i02^l/'</'l^V02 

+ 2j0j0^irV'</>2J</>i</>2^V02"^l</'l-^^2</>2 "~ j0i</>i-frV'02J</>i02^V</'2^^1</'1^202 

+i0i</>i%</>2Jei</>i-rr</>i</>2JV02i02</>2^V'</'i " J'f>i'f>i'^S24>2J9i4>iFr4)i<i>2Ji''t>2J4,i4)2J4>4> 

+ °^</)10i%</>2J6li0i-f'r0i02J5/,(/,2J0i(/>2^V'01 "" ^J0i</>i%</>2Jei</>i-r'r</>i</>2Jv01^</'l</'2^</>202 
'^J4>l(pl'^S24>2J9l<Pl''^r(j)i4,2Ji>4'2J<p24>2Jlp1pJ(pl(p2 " ■^J (pl4>i'^d2<p2J Sl't'l-'^ r(pi4i2J ip(p23 4'2<p2Ji>4>l3 <Pl4'2 

~34)x<l)-i"S24>2JSx4>i^r4,t4,2]tp4>2J<j)i<i>23i>ii>\34>24>2 + '^J4)i<f)i'^S24>2JSx4>i^i'4>x4>2J4'4>\34>\4>2J(f>2<l>23'^'^ 

~^J4,l4il^S24>2Jdl<pl 1"4>l<p2Jlp(plJ4l4,2J<p24>2Jtl>ll> ' J4,i(pi^S24>2J9l<pl'^r<pl(p2Jll)4,2J4>24>2 

~3j0^(^jOe2</>2J6li0i-fr(/,i02J^02^0i</>2 "'" 2^</>i</>i%</>2J6li0i-rr(/,i02JV</'i^0i</>2^V'V' 

~^^3 4)\4)i'^d2<i>238i4>i^ '^4>i4>23'ii}4)\3 4>\4)234>2'i>2 ~ ^3 4,x4)x'^d2<i>23di4>ii'r4>i<f>23ti>(f,^3 4^4,23 i"i>2 
~3 4,14,1^02423 8i4>i-'^r4ii4i23ip423 4,242 "~ 34,i4i^824>230i4i't'r4i423ii,4234i42 
~^^34i4i39i4i'^9242^r4>4i342<t>234>4>234>4i34i42 + 2j0-^(^-^j0i0i%</>2-frV'</>iJ02</>2^0i</>2^'/'</'2J'/'</>i 
'~^34i4i30i4ibe242^rtp4i342'l)234i423i><t>23ij'j)i ~ ^34i4i30i4ibe242^r4>4i34i423'j)2<t>23i>423i>4i 
^3 4i4i3 8i4i^S24>2''^ r4)4i34i423 ip42 ~ 34i4i39i4i^92(p2-^rti>4i34)i423ipip 
+^3'j)i<t>i30i4ibe242^r4>4i34i423i>423i>4i + b0^4^Fre^423 4^4^3-4423 4242 
+b0.^42^rei4234i4i3 -44234142 ~ 3 'f>i4i30i'f>ibe-242Pr-44iJ 4-^423 ^4i3'f>2't>2 
~34i't>i30i't)ib02'j)2-'^rtp4i34i423iJij + 3 4^4i3ei4ibe242^ r'44i3 42423i>i> 

I -3 ■ t p -2 -2 -2 '4 ■ A p ■ -2 -2 

'3 4i4i3ei4iOe242-'^^ rtp4i3 42423 4i423 tp4i 3 4i4i30i4iOe242-'^^rtp4i342'l)23 4^423-442 
~^34i4i39i4i'^92't>2^ri}4iJ424234>4>34i42 ~ '^3 4x4i3e^4^b0^4,^Fr-44^j ^^^,J ^^^^j-4-4 

'3 ■ ?i P -3 -2 -2 '4 ■ A P -2 -2 -2 

3 4i4i3 9i4i"92't>2-'^ r^'t>i3 42423 4i423 4)41 3 4i4i3 9i4i"92't>2-'^ r^'t>i3 42423 4i423 ^42 
~^'^34i4i39i4ibe242^r-44i3'j)2<t>234i423-4-4 + ^3 4-i^4i39i4ibe242^rij4i3 42423 41423-44-^ 
+2j0i0iJ0i0i 00202 -^r-V'0iJ</>202J0i</>2iv02 "" '^34i4i39i4ibe-242Fr4}4iJ42423-44>34i42 
+"^^0101^01 "61202 -^rV'0iJ</>202J0i(/>2^V'V' ~^ 34i4i39i4ibe242-'^rtp4i34i423tp4i342<t>2 
~34i4i39i4ibe242^rtp4i342423tp42 + ^34i4i39i4ibe242^rtp4i34i423tp42 
~'^34i4i^rtp42342'l)239i4i34i42b92423-4-4 + ^34i4i^np4234i42b9i4i392423-4423ij4i 
~^^0i0i^6»i0i 0^202 -^rV'0iJ0202^^0i ^ 34i4i-^r-442342423-44i3tp(p239i4ibe242 
~ ^34i4i-'^ rip423 424>23 4i4>23 iij42'^9t4i3 9242 ' 34i4i-'^r-44234>24>234>i<p23-44239i4iO0242 

_9 '4 P '2 '2 ■ ^ ■ _L '4 P -2 -2 ■ h 

^3 4i4i-'^^np423 42423 -44i3'j)i<t>2"9i4i3 9-242 + 3 4141-'^^ r-4423 42423 ip4i34i4'239i4iOe242 

~^01 01 -^'-V'02J0202^^1</'1 -^0102 "6^202 JV'V' + '^J0i0l-^'-V'02J0202^^1</'1^0102^^202JV'V' 

~^ 3 4i4xPr'4423 4-2423 9i4iHi<t>2b924>23 -441 ~^ 3 4^4iPr-4423 424-23 9i4i34>i42b92<t>23 -442 

~'2J0-^(^jirV'02J0202^'^101^0102%02iV'02iV'01 ~ 2J0i0i-frV>02J(/,202iei0iJ(/,i02%02iv01 

~^34i4i^r^42342't>239i4i34,i42b92423-442 ' ^3 4-141^ r-442342<f)239i4-i3 4i42b92<f)23 -4423 -44-1 
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+ 2j0^0^ir«/)</>2J(/,2(/>2"ei</>lJ01</>2Je2</>2JV'V' 6j0^^jFr^(^2j02</>2"Sl0lJ</>i02^^2</>2JV"/' 

~^J<l>llj)l^r^'t>2J4>2lj)2"Sl'f'l3'f'l4'2J92't>2Jt(><l>l ~ ■^J<l>llj)i^r4>4>2Jij)2<t>2 9l4>lJ(f>l4>2J924>2Jtplj)2 
+4^0101 -^'•'/'</>2J</>2</>2"^l</'1^01</>2^^2</>2JV'02JV'01 + "^3 4>x<t>1^1"4'<l>23 4>2<t>2 Sl<t>l3 4>x4>23^-2'i'23 ^Ixpt 
'''''^J(j)l(j>l-^r^4>2J<t>i<t>2Ji>(plJ<p2<t>2'-'Sl(l>lJe24>2 ~ J<t>i(pi'^rtp<p2J<t>i(p2J^<t>lJ<p2<t>2JS-i<l)ib024>2 
'~^J<l>llj)l^ri}(f)2J(f)iij)2J4><t>2Ji)'t>l'^9l4>l3e24>2 + J</>i0i-frV'02J</>i02^'/'</'2JV'0lM<?il%</>2 
+j01</>l-^''V'</'2J0i</>2^Sl</'l%</>2JV01-^<^202 +J</>i0i-^»-V'02J</>i 02-^^1 <?^1 ^202 JV</'2 
~'^J4>l4>l-^r^<l>2J<pi<t>2JSi<pib02(t>2Jtp<l)2Jtp<pl '~ '^J4>i(t>i-^rtp<p2J(t>i<p2^9l(l)lJe24>2J4l(t>iJ<t>2<l>2 
~^34>x4,t^rxl)lf>234>x4>2^di<j>i]e2<t>23tp4>2 "'" ^^</>l</>l-^''V'</'2J02</>2"ei</>lJ0i02-^^2</>2JV02 
~°J(j)l<f>l^rtpll)2J<t>2'l)2"9l'l)lJlj)l<t>2392'l)2Ji><t>2JiJ'l)l + J</>101 -^'•V'</>2J</>1 02^^101 ^^202 JV-V" 
~^Jcj)l4>l-'^rtplj)2J<l>ilj)2^9l'j)l302'j)2Jl(>l(> + "J(/>i</>i-^rV'</>2J02</>2^ei</>iJ(/,i02^^2</>2JV'V' 
+ 2j0j0^irV'</>2J</>2</>2^V'01^V'02 "6^101 Je2</>2 ~ "6*202 -^1-01 </>2j0i(/>iJV01^</>102-^V"/' 
~^024>2''^r8i(p2J4>i4>iJlp(j)lJ(pl4>234>2<p2 ' ■^^S24>2''^r8i(p2J(j)-i(piJip(piJij)i(j)23tl>4>2 
+ Oe2(/>2-^rei02J(/,i0iJV02J02</>2^V'V' + %02-^r0i</>2j0i(/,iJV02J(/>i02^V'V' 

'->O024>2^rei<j>23 4,^4,^3 xl)4,234>l4>2H'Pl "6*202 -^r0i</>2j0i(/>iJV02J</>202-^V'</'l 

■~O6)2(/>2-rr6li02J(/>i(/>iJv02^02</>2 + "6l202-^»-6ll 02^0101 JV02^</>1 02 

~be24>2^ rei<f)2J 4,^4,^3 4)4)1 J <t>i4>2J 4,24>23i>i> + ^%02-^r6ii02J0i0iJV'0i^0i02-^</'202JV'V' 

— 2Oe202-^»-ei02J0i0iJV'02J0202JV'V'^0102 "'" 306*202 -^rei02J0i0iJV02^<?^202JV'01^01 02 
"06*202 -Tr^i 02 J(/>i(/>iJV02J0l02^«/'01^0202 + "6*202 -rr6*i02j0i0i J^(/>iJ0l 02 J0202 
~"6*202-'^»"6*i02J^l(/)lJV01^0102-^'/"/' ~ ^d24>2-'^ rdi4234)x4>x3 4)4x3 4x423 4>2<t>2 

'^^b0^4^Frex4234ix<t>\3 4)4x3 4x4>23'^<t)2 ~ be242^rex423 4x4x3'^<t)23 4,2<t>23i'i' 

+ 06*202 -'^r6'i02J^l 01^-002^0202^-001 ~ ^"e202-'^r6*i02J^i(/)iJ^02J0202J0l02 
+ Oe202-f'r6*i02J(/,i0iJV02J0l02^V'V' + 2^0101 -^6*i6*20l"r02J(/,202^V01 

~^34x4i^0i02<t>i34i42"^^34>4> "~ ^34x4x^0i02<t>i34i42"r'4'34>42 

Q Q fr /I Q Q 

~<jO6>202-rr6*i02J^10lJ^(/>2J0i02iV'01 ~ "6*202 -rr6*i 02 j0i(/>iJ^0iJ0l 02^0202 

+ 2^6*202 -^r6*i 02 j0i(/,iJ^(/,lJ(/,l 02^0202 "I" '^"6*202-^1-01 02 j0i(/,iJV02J0202^V"/'^0102 

— 3O6>202-rr6*i02J(/,i0iJ5/,(/,2J0202^V'01^0102 ~ 3O6*202-rr6*i02J(/,i(/,i JV02 ^0202^0102^'/"/' 
+ 006*202 -rr6*i 02 j0i(/)iJ?/)(/)2J0202J0l02^'001 ~ 'J"6'202-'^r6'i02J^i0iJ-002J0i02i-00li0202 
+ 0^202 -f'r6*i02J(/,i0iJV01^0102J0202^V'V' ~ 'J"6*202-^r6*i02j0i(/,iJV01^0102-^0202^V'V' 

+ 3O6*202-fr6*i02J0i(/,iJV0li0l02^0202iV'V' ~ '^3 4,x4xP0l92<t>l'^r423 4)4x3 4x423 42't>2 
+j0101-^6*i6*20lOr02Jv01^0102^0202 + 'Jj010l-^6'l6*20lOr02JV01^0102^0202^V'02 
+^0101-'^Sl6*20lJ0102"r02J-002J0202^V''0 ~ J01 01 -'^616201 J01 02 "r02J-002J0202^-001 
~J01 01 -^6*1 6*201 j0102Or02J,/'02^0202 ~ '^34l<t>1^0102't>l'^r4x34x't>23 4)4x3 't>2<t>2 

+4j</,i0i-Feie20i&r0iJ<^i02iV'02iv0i ~ '^34i<t>iF0i02<Pi34'<t>ibr4x34x423i>i> 

~'^^0101-^ei6'20lOr02J(/,202^V'02JV01-^'?^l'?^2 ~ 5^0101-^ 6*1 6*201 Or02j0202^0102^5/'01 
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'~^J^iij)i^eie24>ibr4,2Jij)i(f>2J4><t>2Jt(><i>i ~ ^34>i4>i-'^die2'Pi'^r<j)i]4>i<j>234,24>23tp4>i 

+'*j0101-^Sie2</>l"r0iJ(/,i02^</>202^V'02JV01 ~'~ ^^</>l</>l Sl^201^»-0iJ(/,i02^</>2</>2^V'01 
~°^</il</>l -^61^201 "r'0iJ(/,i02^02</>2JV'02Jv01 ~ ^J 4>l4>l^ die2^lJ'lp<t>l'^rij)23 4,24>23i>'^ 

+2j0j0^-reie2</>iJv</'i"'"02J</>202^V'02 "'" ^34>i4>idie2<t>i3'(l><t>i'^r<j)234>x4>23'<P'<P 

+ '^(/)101-^Sie2</>lJV</'l"'"02J</>202^V'V'^01</>2 ~ ^34>l4>l^Sld2<t>l34>t4>2^'ril>]^(f,^]<f)2<j>2 
+'*^</)101-^eiS2</>lJ</>i02"'"V'^'/'</'2^V'01 ~ 'JJ(/>i</>i -^616201 ^r02JV'</'2J0l</>2^02</>2^V'V' 

+3j(j(,j0^-reie2</>i"r02JV'</'2J</>i02^</'2</>2JV'V' ~ 3 4>x4>xeie2<t>i'^r<j>23 11)4,23 <t>\4>2 
+2j0i0i-feie2</>iJ</>i02"r-V'J</>202^V'V' ~ 2j^i</>i-^eie20iJ</>i02"r-V'j02</>2^V'0i 

~^J(t,llj)l-'^9l92<t>lJ'j)l<t>2^rtp3(f,2lj)23t(><t>2 ~^ 4J</>1</>1 -^616*201 J(/>i 02 "'"V'^</>2</>2-^V'02JV'01 

~J</>l</>l-^6li02</>lJ01</>2"r</>2JV02J</>202^V"/' + ^J<t>i<t>i^9i92't>lJ<l>ilj)2"^4>2J4''t>2J't>2<t>2Jll>ll> 

'J(f)l4>l''^9i02(plJ4>l4>2^r4>2Jlp4,23<p24>2 " Jipicpi-'^ 9l624>1^1"<p2Jll>4>2J4>i(p23tl>tl> 

~J</>l</>l-^SlS2</>l"r</>2Jv02-^01</>2 "'" ^^0l</>l-^eiS201^r02J^(/,2J0i(/>2^02</>2 

_ Q ■ O ■ /I ■ ■ ,0 1 ■ ■ v 

~^J<l>iij)i^eie24>ibr4,2Jtpij)2J<i>iij)234>2't>2J4>4>i ~ J</>i0i-^6iie2</>i"r02JV'</'2J</>i02^'/"/' 

~^'^^X<t>l^d^d2<t>l'^r<j,2H't>2^x<t)2H<t>lH2<t>2 + 3j(^i</>i-^eie20lOr02JV</'2^01</>2^V'01 

+ '^^</>101-^eiS2</>l"r02JV'</'l^</>102^02</>2^V'V' ~ "JJ^k/.! -^610201 "r02JV'</'1^01</>2^02</>2J^«/' 

~Jlj)llj)l^dld2<t)l"rij)2Ji><t>lJ<l>ilj)23lj)2<t>23^^ + J</>l</>l-feie20lOr02JV'</'l^</>l</>2^V'V' 

+J(t>i<t>i^9i924>i'^r4,2J 11,4,1 j(i,i(f)2^<t>2't>2 ~ '^Hi<t>i^e^e24i'^r4>2J -4,4^3 4^4,2!) 4"t>2 
~^J4i4i''^9i924i34i42^r4j3424,23i>i> + ^J 4,^4,1-^ die24i3 4>i42^''"^3<t>2'i>2J'4'^ 

+4j</>101-^eiS2</>lJ</>i02"'"V'^</>202-^V'01 ~'~ ^34i4i^0102<l)lJ4i42"ri>J42<t>2J-442 

'~^J4i4i^eie24iJ4i42bnpJ4242J4><t>2J4>4>i " '^'^9i't>iJ4i42^r924iJ 4,4234141^4242 
+2oei0iJ(/,i(/,2-f're2</>iJ^</>2J</>i0iJ02</>2^V'V' + ^ J 4i4i^ die24i3i"i>i'^r-423 4^423-442 
~^J4i4i Fe^e2<t>iH'i>i "'•</>i J0i</>2^V02 ~ "^0i</>i ^die24i3i"i>i "r</>2 j02</>2 J0i</>2^'/"/' 
^'J4i4i Feie24iH<t>i '^r42J42't>2J 4142 J -442 + ^^0i</>i P6ie24iH<t>i '^r4ij 4142 J 4242 Ji^i^ 
~^J 4i4i-^ die24i3i>'i>i'^r4iJ 4^42] 4242^'^ ~ ^J4i4i-'^die24iJ-44iOr4i34i42J 4242^^)42 
''i'^J4i4i^9i92'l)iJiJ't>i"r4iJ4-^42J42'j)2Ji>i> + ^J4i4i^9i92<t>iJiJ(l)i"r4iJ 4-^^42] 4211)2 J 4,42 
~'^'^9i4iJ 4^42Fr924iH<t>ii 4242^ 4i<f)iH->P + '^'^9i4iJ4^42Fre24ii-44iH2't>2 
^'^'^9i4iJ 4^42^ r924i3 ii)4iJ'4<t>2 ~ ^bdi4i34i42-'^r924iJ4i4iJtp4iJ4242 
~'^'^9i4iJ 4^42Fr924ii 41413-442 "~ '^'^9i4iJ4^42Fr924ii'442J4i4i 
+^0e^4iJ 4^42Fr924iH't>ii 4242^ 4i4iH->P ~ ^'^9i4iJ4^42Fre24iH't>iH2't>2Hi't>iH^ 
~^(^9i4iJ 4-^^42-'^ r924iJ 4i4iJ-44iJ 42423i>i> + ^^9i4i J 4-^^42-'^ re24i J 4141 J 4,41 J 4242^^^42 
'^^00^4^] ^^^^Fr-024i] 4^4^]i>4i]42423'^'^ ~ ^'^9i4i]4^42Fre24i34i4i3'^<t>iH2'i>23ii)42 

P.h '4 P -2 -2 ■ ■ 97^ -2 p -4 ■ -2 ■ 

—^Oo^4^]^^^^i:<r-e24i34i4i3-44i342'i>23'^<t>2 '^'^9i4i3 4^42-^ re24i3 4i4i3'^<t>23 4242H'^ 
'^'^'^0^4^] ^^^^r r-924i3 4i4i3i>42342'i>23'4'4 + '^'^ei4i3 4^42^ r924i3 4i4i3 -4423 ^441 
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+ 6O6li0iJ(/,i(/,2-rr02</>lJ?/)</>2^</>101^02</>2^V'01 + ^'^dl'j)lJ<f>ilj)2 '^^2<t>lJiJ'l)2J<f>ilj)iJ<t>2'l)2Ji>i> 
— l^O6li0iJ^j02-^''e2</>lJv02-^</>101^</'202JV'01 + ^'^di<f)lJ 4,^4,2^ re24lJi>42 J 'i>l<t>l3tP4,i3<t>2<l>2 

+6ogj0-^j^^^2Fr02(/>iJ^(^2J(/>i0iJV0i + ^'^ei<j)i3 4,^4,2^S2<t>i3 4)4>i3 4>24'23 4>i4>i 
~^b0j^4iJ4>i4)2^re2<t>iJ 4^4-1^ J 4,242^ 4>i't>i + '^'^e^4iHi<t>2Pre24ii4i4>iH't>ii4242J'>l''>l' 
^^'^ei4iJ4i42^re24i34i4>iH<t>i3 4,242^4)4)2 "'" ^^9i<l>i3 4142-'^ re24iJ4i4iJ 4,41] 4242 
+2o6ii0iJ(/,i(/,2-rre2</>iJ(/,i0iJ^(/,2J02</>2 ~ '^'^ei4d4i42^re24d4i4iH<t>2J4>-<P 
+2%0iJ(^j(^2ire2</>iJ^</>iJVV' ~ ^816242 J4i4iJ 4^41 J4242'^r42J4i42J 4^42 
~^Fdi0242J4i4iJ4i4234>42"i~'l'i34242J4>4i ~ 6Fe^6»202J</>i</>i"r</>iJ^0;^j02</>2J</>i02^'/"/'2 

~2i^e^e2</>2J</>i0l"r02JV'</'2J02</>2JV'V'^0102 "I" -^Sl6'2</>2 J0l</>1 "r</>2 JV02 J</>202^V"/' 
~''^ 0102423 4i4i'^r42J4>42 J 4242^4^41 + <J-r'ei0202J</>i0i"r</>2Jv02^</'2</>2JV'</'l^</'102 

'^-'^ 9102423 4i4i^r42J4>42 J 4i423i>i> ~ ^ 819242] 4i4i'^r4234>42 J 424234''^ 
+^F9i9242J4i't>i"r4iJ4-^42J4j4iJ4242 ~ ^^9i9242J 4i4>i"r4iJ 4-^^423 4j4iJ4><t>2 
^'^Fg-^9242J4i4i'^r4iJ4i42J 4,42^4242 + '^^9i9242J4i4i'^r4iJ4i42J4)42J4242^i>i> 
~^''^9i9242J4i4i^r4iJ4i42J4>42J424234>4i + '^''^9i9242J4i4i^r4i3 4-^42] 4,423 4242 
~^J^^9i9242J4i4i"r4iJ4-^42J4>42J4>'4> + ^^9i92423 4i4i'^r4i] 4^42! 4)4234'<t>i 
+'^F9i9242J4i4i'^r4iJ 4-^42] 4,41 J 4242 ~ ^^9i9242J4i4i'^r4iJ 4-^^42] 4,4-^J 4242 
~^i' 9i9242J 4i4i'^r4iJ 4^4234)42J 4242^'^ + ^^ 9^9242] 4i4i"r4iJ 4^42] 4)42] 4242^4"^'^ 
+QF9i9242J4i4-i_"r4iJ4-^42J4j42J4242J4>'4> ~ ^^^9i9242J4i4i"r4iJ 4-^^42] 4j42J4242J4><t>i 
+Q F9i9242J4i4i'^r4iJ 4-^42] 4^42 J4>4iJ 4242 " '^^9x92423 4i4^r4x3 4i42H<i>\J 4242i'>i>ii> 
+0-^611 e2</>2J0i</>i^r0iJ(/,i02^V'</'i^02</>2^V'V' "~ ^^ 9x92423 4x4x'^r 4x3 4x423 4>4i3 42423 4>4> 
^^Pex924234x4^r4x3 4)4x3 424234'<i>234\<t>2 + 2-r0ie2</>2J</>i0i"»-0iJv</'i^02</>2J0i</>2^V'V' 

~P9xe2423 4x4x^^4)3 42423 4'4' ~~ 2-^6*10202 J</>i</>i"r</>iJ0i</>2JV02J</>202^V"/' 

'^^^ 6x92423 4x4x^'r<i>i3 4x4234»t>23424234>4> + ^^ 9x92423 4x4x'^'r4x34i<t>23 4)423 4242 
~^F9x924234x4x"r4>34x4234><t>234><t>i + ^^9x92423 4x4x^^4)3 424234'4'3 4x42 
~^J^9x924234x4x"r4>3424234><t>234><t>i34i<t>2 " ^^9x02423 4x4x'^'r-4)342423 4x4234>i> 
■^-'^ 9x92423 4x4x"r4>3 42423 4x423 4>4x ■^-'^^ 9x92423 4x4x"r4>3 42423 4x4234,42 

A Q Q /I O 

'^^^9x92423 4x4x^^4)3 42423 4x4234'<t>234'<t>i + ^9x92423 4x4x"r4j3 4x423 4,4x3 4242 
+'^F9x924234x4x'^r4x34'4i3424234>4> " ^^9x92423 4x4x^'^'i>i34'<t>i3 424234>-<p3 4x42 
''r^-^ 9x92423 4x4x^r4x3 4)4x3 42423 4x42 ~ ^ 9x92423 4x4x^^4234)4x3 4x423 4^4^ 

Q Q Q Q O /I 

~F9x924234x4x"r423 4,4x3 4x423 4242 + ^^9x92423 4x4x^'r'i>234)4x3 4x4234)'i>2 
~^F9x924234x4x"r4x34x4234><t>234>4> + ^F9x924234x4x"r4x3 4x423 4)423 4><t>i 
~^i' 9x92423 4x4x'^''-4x34)4i3 424234)42 '~ ^^ 9x92423 4x4x^''-<t>i3 4x423 4)42 
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+2-r6iie2</>2J0i</>i^r-0iJ(/,i02^V'</'i^V'V' + ^Fd]_e2<l>23 4>x<t>i '^<t>-23i"i'23 4>24>2H'^3 4>i4>2 

1-^ 8l82<p2J4)l<j)l^r(p2Jlp(p2J4)24>2Jtp<t>l ~~ '^'^Si82<p2J4)i<f>i^r4>2Jtp<j)2J<p24>2J'4'4>lJ<i>l<p2 

— 3Fe^e2</>2J</>i0i"»-02JV'</'2J02<}!'2J0i</>2^V'V' ~ 2Fe^6»202J</>i</>i"r</>2Jv02^</'2</'2J</>l02 
+ O-rgie2</>2J0i(/>i^r02J^(/>2^</>202J0i</>2^V'01 ^ -^010202 J</>i</>i ^r</>2JV02J0i(/>2^'/"/' 

~'jFeie2(f)2Jij)i<l>i'^r4>2J4)(f)2J<i>iij)23i><t>i34>24>2 ~ ^Feie2'j}23 4>x4>x'^r4>23 11)4,23 4>i4>2H<t>i 

+ Fei02<t>2Jlj)i<l>i'^r<l>2Jl(><t>lJ<t>llj)2J<l>2lj)23ij^ ~ ^^6ld2<l>23 4>x4>r'^rij)23'lp<t>l3 4>l4>23 <t>24>2H'^ 
~-^eie2<t>2Jlj)ilj)i^rij)2Jt(,<l>iJ<t>l'j)2Jlj)2<t>2 ~^ "^ -^610202 J</>i0i^r</>2JV01^01</>2^</'202J^V' 
+ 2-Peie2</>2J0i</>i"r02J^(/>lJ(/>102J02</>2 ~ -^ei0202J</>i0i"r</>2JV01^01</>2^'/"/' 
~-'^0ie2(p2J4>i4>i^r4>2Jip(piJ(f)i<l)2J4>2<p2 ' ■^''^Sl92<p2J4>i(pi^r4>2Jlp(piJ(j)i(j)23tl>4>2 
~'J-r'6»ie2</>2J(/>i0i"r02J^(/,2J0i(/>2^V'01 ^ -^ 6*1 6*202 J0i</>i"r</>2JV01^</'l 02 J(/>202^'/"/' 

/I Q /I Q O 

+ 2-r 6*1 e2</>2J0i</>i"r02JV</'l^</>l 02-^0202 JV-V" + ^9i924>2Jlj)ilj)i"r(f,2Jt(,<l)iJ4>l't>2Jlj)2<t>2 
~^^0102<t>2Jlj)i<l>l"rt(,J(f,2lj)23t(><t>l + ^die2<t>23 4>l4>l^r-i>] (f,24>23tp4>2 

+-r'eie202J</>i0i^rV'j0i(/>2Jv02 "'" -^61^202^0101 "rV'j0i(/>2JV'V' 

"2/^0^0202^0101 "r0lJ^(/,lJ0202 ~ -^6*161202^0101 "r02Jv02^0202 

+ -f6*i6l202J0i0i "5-02^^02^0102 ^ 2^0^0202^0101 "r-0ij(/,i02iv02 

+ -r'ei6*202J0i0i ^5-02^^02^0202 "'" -^ei6202J0i0i^r02Jv02^0102 

+ 2O0j0-^Fr02(^2j0^^^J(^j02JV02-^0202 ~ 2O0j0-^Fr02(/,2J(^j0-^j0i02JV02J0202^V'V' 

/I Q Q O T 

— 4O0^(^jFr02(/,2J(^j0-^J(^j02^V'02^<?^202 + 2O0i0iiV6*202J0i0iJV'02J0l02^V'V' 

+ DO0j0-^-rr0202J0i0iJ0i02^V'02J0202^V'V' + 2O0i(/,i-rr6*202J0i0iJ0102JV'02J0202^V'01 

+ 2O0i0iiV0202J0i0iJV01-^0202 ~ 6O0^0-^Fr0202j0i(/,iJ(/,i02^V'02^0202^V'01 

— 6O0^(^-^Fr02(/,2J(^j0-^J(^j02^V'02J0202JV'V' + 12O0^0-^Fr0202j0i(/,iJ(/,i02^V'02^<?^202JV'01 
^OO0^(^-^i'r0202J(/,i0iJV02J0l02^V01-^'?^202 ~ ""ei0i-f'r6*202J0i0iJv02^0102^V'01 

— 2O0^(^jFr02(/,2J(^^0-^j^(^jJ0-^ (^2^0202 "I" 4%01 -^'•6202^0101^^01 -^01 02^0202 

— 2O0^(^-^Fr02(/,2J(^10-^JV'0li0202^V'V' + 2O0j(^jFr02(/,2J(^j0-^JV)0iJ0202^V'02 

— 2O0^(^ji'r0202J(/,i0iJ^(/,lJ0202^0102 ~~ 2O0^(^^-rr0202J(/,i0iJ01 02^^02^0202 
+ 2O6*l0l-fr0202J0i0iJ0i02^V'02JV'V' + 2O0j0-^Fr0202j0i(/,iJV01^0l02^0202-^V'V' 

— 2O0^(^-^Fr02(/,2J0i0iJV)0iJ0-^(^2^V'V' "~ 2^6*101 -fr0202J0i0iJ,/,(/,iJ0i(/,2j0202 
+4O6*101-r'r0202J010lJ^0lJ0102^V'02 + 2O0^0-^i'r0202J0i0iJ0i 02^^02 

Q Q pT Q /I O 

+ 2O0i0iFr0202j0i(/,iJ^(/,2j0i02 ~ 6O0j0-^Fr0202j0i(/,iJV01^0l02^0202^V'V' 

+ 6O0j0-^Fr0202j0i(/,iJV01^01 02^0202 JV-V" + 4O0^(^-^Fr02(/,2J(^j0-^J^0iJ0202^V'V'^0102 

~4o0^(^ji'r0202J(/,i0iJ(/,i02^V02-^V'0i ~ ^"di'i>iJ<i>i'i>2^ ^P^^J4>i4>i34,2<t>23'^'^ 
+6V0i4i<^2^^:Ps2jJ^^^42^2i'A'A + 2V0iJ0i02^^Ps2jJ^^^4^^24^^ 
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^^tig-^(j,-^^r re2ij)2J ij)i<i,iJ tpiPiJ <i>2ij)23i><t>2J<t>i<t>2 ~ ^'^diij>i-t' re2<i>2J 4,i4>iH<t>i3<t>2'i>2J 4,i4>23i>i> 

+ 20^101 -fr02</>2J0i</>iJV'</'l^</'202J0i</>2^V02 "'" ^"9i(f>iFre2(f)2Jij)i(f)iJtplj)iJ4>2't>2J<l>ilj)23'4>4>2 
+ 2oei0l-rr02</>2J0i</>iJ</>102JV'</'2J02</>2^V'V' ~ 4Oe^(^-^Fr0202J</>i0iJ</>i</>2^V'02J02</>2JV"/' 

~be2^2^ rei4)iJ 4,^4,^] 'ip<f>23 4,^4,23 i>i> + '^e2<i>2^ rei4iJ 4,^4^] 4i<f)2Ji>'i>2J 42<t>23'^'^ 
'i'^624'2-'^ r0i4iJ 4i4iJ 4i42^''P4>2J 4>24>2^''P''P "62<t>2'^rdi4iJ4i4iJ4>i<t>2Jil'4>2J4>24>2^tl><Pi 

p^ Q O /I Q Q 

'~'^92<t>2^1'ex4>lJ4i4lJ4'l4>2J4)423<l>2<t>2 "■" ^''S2</>2-^'"Sl0lJ</>i0lJ0l</>2^^02^</'202 

-he242Frpsl3l^4Jl^4j4,4, + 3be2^2Frpsljl^^Jl^^j4,4,jl^^^ 
+he^4^Frpsljl^^jl^^jl^^ + b02<P2Frpsljl^^jl^^jl^^ 

-2bg24^Frpslj^^^J^^^j4,4J4,4J4^42 - ^be^4>2F'^PS^J4i4^J4>24>2J4i42H^ 
~2oe2</>2-^ ^P'^J-j0i0iJ(/>202^0i</>2-^V'0i ~ ^b0.^4^r rps\]^^^^j4^4^j^^^^j^^^ 
+4:b02<P2Frpsljj^^j4^4Jl^^j4,4J4,4, + h0^4.,Frpslil^^jl^^j4,4, 

+ Oe2</>2-^^P'^lj010lJ01</>2^V01-^'?^202 + b02<t>2-'^^''^"PS^3 4^4^3 4^42^ ^<t>2 

^^^0,^4^1:' rpslj^^^^j^^^^j4)4^j4)4^ — 2]0^4^j ^^^^r r-i>e2^i<t>2J 424>23ti}4i 
~^b0^4^Fr0^4^]4^4^]4;4^]4,^4^J4)4^]4^4^ — ob0^4^Fr0^4^] 4^4^]4)4^J4^4.J 4^4^]^^ 

~ ' '^d2<i>2^ rdi4i3 4-^^4^3 tp4i3 42<i>23 4x4)23 tl>4>2 "•" ^^S24>2-'^r0i4i34i4i3iij4i3(p24>234i423il>4>2 
~be242^rei4i3 4x4x3 <t>i423'ip<t>23 42423 i>i> + ^b0242J^rei4i3 4^4x3 4x423iJii)23ij)2<t>23i(>i(> 
'^^b0^4^Fr0x4x34x4>i3 4x423 4)4>234'<t>i + ^b0.^4^Fr0^4^j 4^4^J4)4x3 4^4^34)^) 
+ob0^4^Fr0^4^j 4^4^] 4^4^] 4^4.^4^42 — Qb0^4^Fr-0x4x3 4^4x3 4)4x3 4^423 ip<t>2 
~^'^b0,^42r rei4i3 4x4x3 4x423 4j423 42423i(><t>i + '^b0^4^i:' r-ex4i3 4x4x3 4x4>23i"i>23<t>2'i>23'ip'ip 
~^b0^4.^Fr-0^4^J4^4^J4^4^]4^4^J4^42]4)4x + ob0^4^Fr-0x4x3 4x4x3 i"i>234x4>23ip4>x3'p2<t>2 
+'^be^42Fr0-^4-^J4^4J^4^J4^4.j4,4x + b0242Frex4>x3 4x4x3 4^4x3 4x423 (t>2't>2 
~^b0^4^r r-ex4i3 4x4x3 4)4x3 4x4)2^ 4>24>2 ~ ^b0^4^r ^-0x4x3 4x4x3 i>4i3 42423 '44' 
+^bg242Fr0x4x3 4x4x3 4j4i3 42423 4>42 "~ ^b0^4^Fr-0^4x3 4^4^3 4)4^3 4^4^3 4^4^ 
'^b0^4^Fr-0^4^] 4^4^] 4x423 4)423 4242 ~ b0242Fr0x4i3 4x4x3 4x4234«l>234>4> 
~b0242^ rex4i3 4x4x34)413 4x423 42423 i>i> + b0^4^i:' r-ex4i3 4i4i3i>4i3 4x4234)4) 
'^b0^4^Fr-0^4^J4^4^]4^4^J4^4^]4^42 — 2b0^4^Fr0^4^j 4^4x3 4^4^34^4^34)42 
'^^be^4^Fr0^4^]4^4^J4j4^]4^4.^ — b0^4^Fr0^4^]4^4^]4^4.J4^4.^ 

~b0242^rex4i3 4x4x3 4)423 4x42 + '^b0^4^r r-ex4i3 4x4x3 i>4i3 4x423 424234)4) 
—ob0^4^Fr-0^4^] 4^4^J4)4^] 4^4^J4^42]4)4) + ib0^4.^Fr-0x4x3 4x4x34)4i3 424234)4)3 4x42 
~230x4x34x4x^ r4>e24x423 42423 4x4234>4234>4i ' ^3 9x4i34x4x^r4)S24\423 42423 4x423 4)423 4)4i 
~^30x4i34x4x 'r4)d24i423 4x423 424234)4234)4i "•" 3 8x4i34x4xi"4)S24i4>23 4x423 4)42 
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JO2<p2J4>l4>i'^r'llj0l4>l4>2J4>24>2J4>l4>2Jll'll' "•" ^Jd2<t>2J (plljyx-'^ riljdl4il4'2J <f>24>23'^'^3 4>l<f>2 
'Jd2<t>2Jlj)i<f>i^rtpeilj)i<l>2J^2'l>23't>1-'l'23t(><l>i ' JS2<t>2J4>-ilj)-i^rtpe-i4>l<t>2J<l>2li>234>\4>2Jll><j)2 
~'^J02<p2J4>i(pi'^rip8i<pi(p2J4>2<p2J(f)i4>2Jlp1p ' J92(p2J (pi4>i'^ rilj0i4>i4>2J (pi4>2Jlp1p 

~T~Jdi<f>iJ4>i<t>i-'^riijd24ii<t>2J<f>i4>23ip<f>i3<t>2<t>2 ~r J0i4>iJ(pi4>i i"tp92<t>i4>2J4ii4>2J'4''4' 
+j0i0iJ(/,i0;^-rrV'e2</>i02J02</>2^V'V' ~^ '^3di<j>i34>-i_<f>i^rtpe2<j>i<j>234>2<t>234>i<i)23ri)<f>i 
'j9i4>i3(f)i(f>i''^r^92't>i4>2J4>2't>2J(i>i(f)23ii>(f>2 3d-i<f>-i34>^(j)^-'^rtpe24>i<t>234>2<i)23'^'^3<t>i4>2 

+ <jJei</>lJ^10j^-'^r'!/'S201</>2J</)202-^</>102-^V'V' "•" 3Sl<Pl34>i(pi''^ril)024>l<p2J4)24>23<Pl4>23lp<Pl 
_l_ ■ -4 p -2 -2 -2 _ q ■ -2 p ■ -6 ■ 

~^30-i<f)-i](f,^(f,^-Cri>e2li>l<t>234>2<t>234>l<t>23lp4>2 ~ '^^9l01^01(/>l-^''V'S2</>l</>2J02</>2J0l</>2^'/"/' 

r) ■ -2 p -2 -4 -2 r) ■ -3 p ■ -4 -2 

^j6»i0iJ(/,X0j^-C^r'!/'6'20102J</)202-^01</>2-^V'01 ^iSl0li</)i0i-^»"l/'^2</>102J02</>2J0i(/)2^-!/'02 

_q ■ -4 p -2 ■ -2 _|_ q ■ -3 p ■ -4 ■ 

^^301411] (f,-^(f,^^ rtp024>i4>23 4>24>23'^'^3 4>i4>2 """ '^3di4>i](f,-^(f,^^ rtp924>i4>23't>24>234>x4>23'^'^ 



_ ■ -2 p -4 -2 ■ _ ■ -5 p -2 -2 

3s-i(j>-i](fi^(P^^ri>e2<l>\<l>234>i4>23iP4>i3'i'2<t>2 J9i<t>iJ(pi<f>i''^^rt(>02<t>i<t>2Jij)2<t>23'4><t>: 
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'^j8i4>iJ(j)i(pi''^rip82(pi4>2J4>2(p2Ji"t'2Jip<PiJ<Pi4>2 ■^J9i<PiJ4''i-4>i-'^riije24>i4>2J(pi4>2Jip<p2Jip4>i 

'^j92<p2J 4>i4>i''^ rtp8-i<pl<p2J 4>24>2^ 4>l4>2^tl>4>l ^J d2<t>2J 4>i<f>i-'^ ril}9l4i\<t>2J <t>24'2J <f>i4>23 1p<f>; 

_ ■ -5 p -2 ■ ■ _|_ ■ -4 p -2 -2 ■ 

3d2<i>234>i4>T.^'ri>Si<l>iii>234>24>23'^<t>i3i"i>2 + J62</>2J</>i0i-^'"V'^i0i</'2J</>202^V'</'i-^'?^i'^2 
~^ 3d24>23 4>x4)\ rtpdi<f>i4)23 4>2<t>23 4>i<t>23 ■4>4)2 ~ Js24>2J4>i(pi-^rip8i<pi4>2J4>i(p2Jiij4>iJ(l)24'2 

~^3d24>2J'i-i_<f>-i^r^l)ex<t>l4'2J<f>i<j)23lp4>2Jlp4>l "•" i62</>2J0i</>i-^'"V'^101</'2J0i</>2^V</'l-^<^2'?^2 
'Jd2<t>2Jli)i<l>i^rtpeilj)i<l>2J(f,iij)2Jt(><l>2 ~ ■^Jd2<t>2Jlj)i<f>i^rtpeilj)i<l>2J(f,iil)2J'4><t>2J'4><t>l 

~j62(p2J<pi4>i-^rii)ei4>i4>2J(j)i4>2Jip(p2 ~ '^3S24>23 4>i4)\ ripei<f>\<f>23 (f,24)23'<P4>23'>P<t>'i-3 4>\4>2 
'^3e24'2J4>i(pi''^rip8i(pi4>2J4>2<p2J4>i(p23'4'<p2Jip<Pi ~ ''^rip0i024>2J4)i4>iJ(pi4>23ip(piJ4'2<p2 
+'^Frtpe^e24>2J <t>i<f)ii <t)i<)i2H't>2H't>i ~ 2j(^i02-^rV'eie2</>iJ0i(/>iJ(/>202^''/"/' 
'^^J 4,^4)2 ri>die2'i>iJ 4,i4,iJ 4>24>23i'i' '^ ^J <l>i<t>2^ r'4eie24>i3 4>i4>i3 4,24>23 4)4>i 
' ^J 4>i4>2''^ rii)0i024>iJ (f)i4>iJ 4>2<p23 il>4>2 ~ ^J 4>i(p2 '^i'^i-^24>i3 <pi4>i3 4>2<p23i"l'23ip<Pi 

"^i 4>l42^^'^SlS2<t>li 4-l<t>lH242H-<P ~ ^J 4T_42-^T'^SlS2<t>li 4l<t)li 424>2H<t>l 

Q J O /I Q 

~^J4)i4>2 '^i'^i^24>iJ4>i<piJ4>2(p2Jip(p2 ' °J4>i(p2 '^i'^i^24>iJ<pi4>iJ4'2<p2Jtl>4>2Jip4>i 
+2j0i02-^rV'eie2</>iJ0i(/>iJv'</>i^'<^202 ~ '^J 4i<t)2-^^^^i^2<t>ii <t)i4j'4<t>2H't>i 

Q 77' '5 '2 ' '2 I O XT' '5 '2 ' ' ' 

-~orrii,e-^e2'i>234>i4>]_34>24>23i'i'34>i4>2 "■" ^-^'"V'^i^2</>2J0i</>iJ02</>2^'/'</'2J^</>iJ0i</>2 

iqp -4 ■ -4 ■ I P '4 -2 -2 -2 

+ <J-rrV'0102</>2J0i</>lJ02</>2J</>i02^V'V' + ^-^'-V'6'l6l202J0i</>iJ02</>2^0102^V'</'l 

' ^J^ rip8i024>2J (f)i4>iJ <p24>2J 4>i(p23 iIj4>2 ~ ^■'^rip0t824>2J(pi4>iJ4>24'2J4>i(f>23''P4'2Jlp<Pl 

'~'-rrV'6»ie202J^10lJ01</>2^V'V' ~ -^'"V'^1^202J</>i</>iJ0l</>2^V02 

'^^3 (j)'i_4>2 ri'die24>i3 4>i4>i3i>i> + ^34,14,2 r'4did2<i>i34>i4>i3tp4>2 

^^ rei024i42J4i4i3'4>4i34i423'4>'4> ~ ^ reie24i4'2J4i4'iJ4>4iJ4)i4234'242 

'^^^rexe24i4>234i4>i3-44i34i4234'4>2 ~ '^■^r9ie24i4>234,i4i34>4i34i423424234>4> 

I qp -2 ■ -6 ■ -I p- p -4 ■ -2 ■ -2 

''^''^^r9ie24i4>234i4i3-44i34i423424234>4> + '^^reie24i<t>234i4^34>4i3 42423 '^l''^!' 3 4^42 
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^''^r0i02<pi4>2J4>i4>i3i>4>i34>2<l>23^'t'234'i4>2 '^''^r0i02(pi4>2J4>t(piJip4>i3<p24>2J4>i4>23^'^ 

771 .4 ■ ■ '2 '2 I ^771 '3 '2 ' '3 ' 

~ -i^ r0ie24'i4>23 4>i4>i3'>P4'i3 4>2't>23 4)i4>23 ii4>2 "•" ' -'^^ r0i024>i4>2J ij)i(f>iJ tpipiJ 4>2't>2J <f>i4'23tp't>2 

~^^r0i024>l<l>234>x4>l3<t>l4'23ll'4>234>24>23'<P'^ ~ ■^''^1"0i02(pl(p2J4>i(j)iJ(j>i4>23lp<p2J<p24>2Jtl>ll> 
^-^r0i02<pl(p2J4>i(piJ(pi4>2Jlp(p2^'^<Pi ' -^ 1"0i024>l4>2J 4>i4>iJlp(plJ <pi4>2J'4>''P 
~T~ -t' r0i02<t>l4'2J 4>-i<f>-iJ tpljyiJ <f>i4>23 <t>24'2 '^''^ r0i02<pl4>2J 4>i4>iJ 1p4>iJ 4>-i4>2J'<P4>2 

+ -rrV'6'i6'2</>2J^10lJ^202-^V'V' " ■'^rilj0i02(p2J(i)i(j)iJ(j>24>23lp<Pl 

p '6 -2 -2 I p -2 ■ -7 ■ 

^ rtp0\024>23 4>-i<l)\3 <l)24>23'4><t>2 """ -'^^r0i024>i4>2J(f)i4>iJi''t>2J4>i(f)23il>4> 

't'r0i02(pl(p2J4>i4>iJ4>l4>2Jtp<p2J4>24>2^i'''l' """ "^ rSlS2<t>l<t>2J 4>i(f>-iJ (f>-i4>23'^<t>2J <f>24>2^i'i' 
_l_ P -4 ■ ■ '3 -2 _ op -4 -2 -2 -2 ■ 

~y^r0-i02<t>l'i>234>-i4>i3'i>l<t>23lp<t>234>24>23lp4>l '^-^'•6l^20102J</>l0iJ</>i</>2^V02^02</>2^V'</'l 

~'^-^r0102(pl4>2J(j>i4>iJ(i)i(p2Ji>4'2J<p24>2Jlp1p ' ^'^r0i02<pl4>2J!pi4>iJ4>i(p2Jllj4>2J<p24>2Jlp(t>l 
Q 771 '2 ' '5 '2 ' Q XT' '2 '2 '6 ' 

'->^r0i024>i<t>234>-i4>-i3i"t>234>\4)23ip4>i34>2<t>2 '^^r0-i024>i<t>234>\4)\3ii4>234>i4>23'^4'i 

^-rr6li6»20102J^10lJ^0lJ01</>2^02</>2 "■" '^^ 'r0x024>l<t>2J lj)-i<f)lJ'i><j)-i_J <l)\lj)23 <f>2<j>2 
~^-^r0l02<l>l(f)2J<l>i(f)iJi''t>lJ^24>23'4>'4> ' '^^ r0-i024>\4>2J^-i(l>iJ'4><t>l3 4>2<j>2^ ll)4>2 

^'t' r0i02(pi(t>2J (f)i(f>iJ ip4>jj (f>24>2J 4>l4>2 '^r0l02<t>l<t>2J4>i4iiJ4>l4>2Jtl>4>2J<p24>2 

~T~^r0i02<t>llj)2Jli)i<f>iJ(j)i<l>23'4><t>2J'4>'4> ' -^'•ei020102J</>i0iJV'01^01</>2^02</>2^'/"/' 

~T~ -t* r0i024>i<t>23 4>x4)\3'ii}4)23 4>i4>2 """ ■'^i"0i024>i4>2J4>i(piJ4>i4>2Jii)4>2J(p24>2 

~'^^r0x024>l4>2J<f>i<l)iJ'i-i<f)23'i>lj)234>24>2 + '^^ ■r0t024>l4>2J <f>i<j)-iJ''ll)<f)-iJ'i2<t>2 

'^i' r0x024>i4>2J <j)i<f>ifii<f)23''ii)<f)2) I \3'ii<j)i\3^^3<t>i4>i34>24>2 

I ■ -2 _|_ '2 

~^ J 'ip<f>23 4>i4>i ~ '^]tp4>23^<t>\J4>\4>2)\J4>24>2J4>i<t>i 

~hi<i>2) ) 

V6li6l2</>2 = ~(~"ei0iJ(/,i0;^-fre2</>iJV0li</>202^V'</'2 "I" '^'^S^'PlHl<t)lTS2<t>li'4><t>lH2<t>2J'^<t>2Hl't>2 
_l/i '2 P ■ ■ '4 ■ I A, -2 p -3 -2 -2 

+'^di'i>i34>i4,i-^r02<t>i3'^<t>i3<t>2<l>234>i4,2Hi> + '^d^<f>i]4,^4,^^r02<l>i3^i)4,^34,24>234>i4>2 

T -3 p ■ ■ -2 -2 ql, -2 p -2 ■ -3 ■ 

"0i<t>i3 4>x<i)\-'^ r02<t>i3ip4'i3 4>24>23 4>-i(j,23 'ii)4>2 '^'^0i4>i3 4>^(j,^-'^ r02<t>i3 ip4>-i^3 <t>24>23 4>-i^4>23ip4'2 
~'^0i<l)i3ij)i(f)i^r02ij)i3<t>i'j)23i(><t>23ij)2<i>23iJiJ + ^'^0i<t>i34,^4iiFr02<l>i34)^4,23i>'i>23<l>2<t>23'ip'ip 

+Oei</>iJ0i(/,i-rr6l20iJ0i</>2Jv02^</'2</>2 ~ '^0i<t>i3ij)i(f,i^r02ij)i3ij)i(f)23iJ'j)23iJtp 
^%</>lJ(/,101-r'r6l2</>lJ0i(/>2JV02 "'" ^"ei</>i^0i</>i-^'-S20iJ</>i02^V02^V'0i 
~^3(f>iij)ibrij)1^0102<t>23l(><t>23(f)2lj)23t(>t(> ~ 2j0^^^Or.0i-r6li02</>2JV'02J02</>2JV"/'^</>102 

~3(f)i(f)ibr^iF0i02't>234><t>234,2(f)23^'t>i ~ i</>i</>i"»'</.i-reie202J^</>2i</'2</>2 

'^'-'3 (ji-i^cfl^Or-^^r 0^02'i>23 ^1)4,23 lj>2<t>23'lp<t>l3 <t>1^2 + J0i</>i^r0i-f'6li02</>2JV'02J0i(/>2^V'V' 

~3(f)i(f)ibr4,iFo-^02't>234><t>23<l,i(f)23^(f)i3't>24>2 ~^ 3(f)-^(f)-i^br(f)-iFgj^g^^^j^^^j^_^^^ 

^'^3<i,i(f)ibr(f)iF0i024>23^(f)234,i(f)234>4>i ~ 34i<t>i^r<j)^F0^02<t>2H'i}i3<t>i'i>2^2<t>2H^ 
'^^3 4,^4,^Or-4^r0^02'i>23i>ii>i3 4,^4,23 <t>2'i>23'ip'ip '^ 34,i4,^'^rtf,^r0^0^4^j^^^J4^4^j^^^^ 
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'J<l>llj)l^rtpeilj)ilj)2J<l>ilj)2392'l>2Jt(><f>2 ' J<t>l4'l^rt(>ei<l>ilj)2J<l>i<l>2"S2<t>2Jtplj)iJ<t>2'l>2 
~^J<l>llj)l''^rijeilj)ilj)2J<l>ilj)2^d2<t>2Jtplj)2 ~ ^J</>101-^»-V'010102J</>i02^^202JV'02JV'01 

+j0i</>i-^rV'ei</>i</>2J0i(/>2%02JV'V' + 34>i4>iFrii)ei<j>i<j)234>x4>2^d2<t>23ti}4>2 

'J (pl4>l''^ rilj0i4>i4>2J (pi<l)2J S24>2J 1p(j)i ' J(f)i4>i''^ r8i824>l<p2Jll)4>23<p24>2 
~J<l)l4>l'^r0i824>l(p2Jlp<p2J(p24>2^'^'^ ' '^J(pl4>l'^1"ei82(pl(p2Jll>4>2J4>24'2Jlp1pJ(pl<p2 

'J (pllpl''^ r9i924>l4>23 i''t>2J <f>2lj)23 ixpl '^J<f>ilj)i''^r9l924>l4>2Jtplj)234>2't>2J4><t>lJ4>l't>2 

~J'i-l<l)X^1'9x92<t>\4>2Jlp4>2J<f>llj)23tptp + J'i-i<l>i_^r9x92<t>l4>2Jtp4>2J<f>llj)23i>lj>l34>24>2 

^ O , Q , O , , /] , , , O 

''^J(j>i(pi'^r9i924>i4>2Jip(p2J4>i(p2Ji>4>i ' J(pi4>i'^r9i92<pi4>2Ji>4>iJ4>i<p2J<p24>2J'^'^ 
^J<f>i4>i-'^r9i92<t>i4'2Jtl}4''i-34>-i^<f)23<t>24'2Jipip J4>i4>i'^r9i924>i4>2Jti>4>iJ<Pi4>2J4>24>2 

'J<l>llj)l^r9i92<t>l<t>2JiJ'j)lJ<j>llj)23'4''4' ' ^01</>l-^'"^1^2</>102J^0lJ0l</>2^02</>2 
~^J(l>l(f)l^r9l924>l(f)2J^(f)lJ(f)l4>234>4>2 ~ ^i'9l(f)iJ'(f,j^(f,2 9'2'p2"r<l>iJ(f)i4>lJil)(f)j^J<l>2't>2 

~-ri/>0i</>iJ0i02^^202"r0iJ(/,i0iJ^02 "'" 2-ri/>0i0iJ(/,i02"^2</>2"r</>iJ0i</>iJV02JV'</'i 

-F^9i<PiJ<p^<P2^92<P2br<pJi,i, +4F^0i0iJ</,202J</>101^</>2^r</.iJ0i</,2JVV' 
~-f'V)0i</>iJ0202^</>101^^202^r</>iJ0i</>2JVV' + 4-^V'^10lJ02</>2-^01</>l"^202"r0iJ(/,i02^V'V' 
+ -ri/)6ll</>iJ02</>2^010l"^202"r-0iJ</.i02J,/'01 + F^9l't>lJ<t>2't>2^4>l4>1^24>2'^r4,iJ(f)i<l>2J4>(l,2 

— 2F^ei0iJ02</>2^01</>l"^202"r-0iJ(/,i02iV'</'2JV'01 ~ 6F^6li0iJ02</>2^01</>1^^202"r-0iJ(/,i02i'/"/' 

— <J-r ^6*101 j02</>2-^01</>l "^202 ^r0iJ(/,i02^V</'l ~ '^-^V'^101^</>202^01</>1^^2</>2^r</>iJ0i02^V'</'2 

+ 6F^6li0iJ(/,202i0i</>i%</>2"r</>iJ0;^02^V'</'2JV'</'l + 3-f>6li0iJ(/,202J</>101%</>2"r</>iJ0;^(/,2J,/,(/,i 
+ 'jF^9i<l>iJlj)2<t>2J<f>ilj)i"92'l)2"rij)lJ<f>l<f>23iJlj)2 ~ 6F^6li0iJ</>202J</>101%</>2^r</>iJ0i(/,2JV02JV'</'l 
~-f'V)6li</>iJ0202^</>101-^^2</>2JV'</'2"'-V' + ^^ i>9llj>lJ<i>2<t>2J 4,i4>iJd2^2Ji>'i>2'^r'lpJ 4,^(f,2 
+ F^9ilj)iJ(f,24,2J<l)i<l>iJ92'j)2Ji><t>2'^r<l>iJtplj)i + F^9i<l>i]lj)2<t>234>x4>x3S2<t>23^l)4>2'^rij)i]<f)i<j)2 
~^-t'jlj9i<pi3<p24>2J(j)l4>iJS24>2Jlp<p2^r4>i3lp(pi3^-l(f,2 ' ''^1pSi<pi3^2(p23(pl<l)l3S2<p23lp<PlJ<Pl4>2'^rip 

~^-^jlj9i4>i3(j)24'2J(j>i4>iJs24>2Jip4>iJ(j>i4>2 "^"^ " ^'<pdi4>i34>24>2J4>i4>i3s24>23^4)\34>i'i>2'^r<f>\ 

O O Q Q /I 

+ 'jF.^9i<l>iJlj)2<t>2J<l>ilj)iJd2<t>2Jt(><l>iJ<l>ilj)2"^'l'l ~^ -^V'Sl</>lJ0202^</>101^^202"r</>iJ0i</>2JVV' 

— 3F^6)l^lJ^202^01</>l"^202"r-0iJ(/,i02iV'V' ~ -^V'Sl</>lJ02</>2^'</>10l"^202"»-0iJ</>i02JV01 
~-f'V)0i</>iJ0202^</>101^^202^r</>iJ0i</>2Jv02 "'" 2-^V'^101^02</>2-^01</>1^^202^r0iJ(/,i02^V'</'2JV'01 
+ 3F^ei0iJ</>202J0i(/>i%</>2"r</>iJ0;^02^V'V' + 2F^0i</>iJ(/,202i</>i0i%02"r</>iJ0;^(/,2J,/'01 

Q Q O O /I 

+ 2iS/,ei0iJ</>202J0i</>i%</>2^»-</>iJ0i02^V'</'2 " ^F^Si<l>iJlj)2<t>2Jlj)i<f>i"92'l)2"rij)lJ<l>llf)23lp<t>2Ji"f)l 
~-r'V>ei</>iJ0i02"^202"r0iJ^(/,lJ02</>2 ^ -^V'Sl</>lJ0i02"^202"r0lJ^(/,2j01</>l 

+'2F^0^^J^_^^^b02^2br<t>Ji><p2Ji"lyi +46e2</.2J0i</,i-^r0i0iJv02i02</>2iV'V'i</.i02 

+ 2oe202J</>i</>i-^»-ei</>iJ^</>2J(/,202^V'01 ~'~ 2"^202J</>i</>l-^rei</>iJ^(/,2J</>202 
~^tl02^^J^_^^_^rr9l<f>i3^^23<t>2'j)2Jl(><t>lJ<t>l<t>2 ~ 2Oe2(/>2J(/,i0i-r'r0i</>iJV02J0i</>2^V"/' 
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+ 2061202 J(}!)i</>i-^rei</>iJV</'2J</>i02^V'01-^'?^2</>2 ^'^62'i>23 4>x<t>\ '''^^<t>^H4>23 4'l4>2 

+ 6O6»202J</>i</>i-^rei</>iJ^(/,2J(/>i02JV'01 + 20^202 J</>i</>i-^rei</>iJV</'l^</'l 02 J02</>2^V'V' 

~4O02(/>2j0^(/,j-rrei0iJV</'1^01</>2-^02</>2iV'V' ~ 200202 J^j0;^-rr0i 01 J^0;^j0i</>2J(/>202 

'^^'^02<j>2J 4,14,1-^ rei<j)xJi>ij)x J (fi^cfi^J'ip'ip + 20^202 J(/,i(/,i-r'rei0iJ^(/,iJ(/,i 02^0202 

~4o6)202j0i(/,i-frei0iJ^(/,iJ0i(/,2Jv02 + -f>eie2 0i02Or0iJ0i(/,2J5/'5/' 

+ -rr^e20102j0i02"ei0lJV'V' ■" -^V'^10lJ0l02^0101^^202JV'02"»-?/) 
~-f'V)0i0iJ0i02^0101-^^202Jv02"'"01 "'" '^-^V'Sl01^0l02^0101^^202JV'02"»-0lJ^0l 

+-rV'ei0iJ0i(/,2j0i0iJe202JV'0i"'"V' ~ 2F^e^(^jj0^02J0i0iJe202Jv0i '"''^1 

— -ri/>0i0iJ0i02"^202Or0iJ0i0iJVV' "" J0l0l-^V'^202J0202"^10l"''</'2^V'V' 
+J0101-^V'S202J0202 "^101 ^'"02^^01 ~ "^-^V"^! ^20102 Or02J(/,i0iJ0202JV'V'^0l 02 
+ 2iS/,ei 020102 "r02j0i0iJ0202^V'02JV'01^01 02 + 3F^e^e20102Or02 J0i0i J0202 J0i02^V'V' 
i-^-t^ V^l 020102 Or02j0i0iJ0202^0102^V'01 ~'~ ^-^^'61^201 02 Or02j0i0iJ0202J0i 02^^02 

~^-^jlj6i824>i<p2^r4>2J(pi4>iJ(p24>2J<pi(p2Ji>4>2Jil>4>i ~ ^ ipdid2<i>i<t>2^r<f>23 4)\4)\3 4)\4i23 i}4>i3 <t>24>2 

+ 2F^0i 6*20102 Or02J(/,i0iJ0i(/,2JV'02JV'01 + -^V'^lS20102Or02J(/,i0iJ(/,202JV'V' 
~-r-!/)6*l6'20102"r02j0i0lJ0202^V'01 ~ -'^l/'^1^20102Or02j0i0iJ0202i^02 

~'^ipOi02(pi4>2^r4>2J<pi<piJ4>i(p2Ji>tl> ~ ■^i>SiS24'i4>2^r4>2J(j)i4>iJ(pi<p2Jiij4>2 

+-rV'eie20i02Or0ij0i(/,2j0i0iJVV' + -^V'^i6l20i02Or0iJ(/,i02^0i0i^V02 

~-ri/)6lie20102Or02j0i0iJ0202^'/"/' "T -^V'Sl^20102Or02j0i(/>iJ0202iV01 
+ -r'VSie20102Or02j0i(/,iJ0202^V02 ~ -^V'Sl6l20102Or02j010lJ0i(/,2JV'V' 

— -fl/>6li 6*20102 Or02j0i0iJ(/,i 02 JV02 "I" -^V'Sl^20i02Or0iJ0;^(/,2J,/'0i^'</'202 
+ -r>eie20102Or0iJ0i(/,2Jv02^</'101 ~ 2F^6li6l20102"»-0iJ(/,i02^V'02JV'01 

+4-r ^6*1 6*20102 Or02J(/>i 01 J0202^V'V'^01 02 ~ 2-r^6*l6*20102Or02J(/>i0iJ^202-^V'02^V'01^0102 

— 6F^0l6*20i02Or02j0i(/,iJ0202i0i02iV'V' ~ 3F^6*i 6*20102 Or02J(/,i0iJ(/,202i0i02iv01 

op A, '4 '2 '2 -2 I /- p t -3 -2 -3 ■ 

<J-t^Vei6*20102"»-02j0i(/,iJ0202J0102^V02 "•" ""^ ^'^1^20102 Or02 J(/,i0i J(/,202 J0102^V'02 JV'01 
+4x' ^6*1 6*20102 Or02J(/,i0iJ0202J0i02^V"/' + '^-^^'616201 02 Or02j0i(/,iJ(/,202^0l 02^^01 
+ 3F^6*i 6*20102 Or02J(/,i0iJ0202J0i02iv02 + ^0101 -^V'^202 J0202 ^^101 "'•02iv02 
+4j0j0-^-r^6*202J0202 "6*101 Or02j0i02JV'V' + 3j0^0^F^6*202J0202 06*101 Or02j0i(/,2JV02 
+4j<^j0-^-r ^6*202^0202 ^^101 "'•02^V'V'^01 02 ~ 2j^j0^-r ^6*202^0202 "^101 ^'•02^V'02J^0lJ01 02 

Q O /I Q Q 00 

~6j^l01-^'/'e202J0202 "^101 "'"02^01 02^V'V' "~ 3j(^l0i-^V'S202J0202"^l</'l"''</'2i0l02^V'01 
~3j^l01-^'/'S202J0202 "^101 "'"02^01 02^V'02 "I" 6J0i0i -fl/.6*202 J0202 "^101 ^'•02i0102iV'02 JV'01 
+ '^^0101 -^^'^202^0202 "^101 "'•02^0102^^01 ~ "^0101 -^V'^202J0202 06*101 Or02j0i(/,2JV02J'i/'01 
+^0101 -^^'^202 J0202^^1</'1 Or0i JV01^'/'02 ~ ^0101 -^'/'S202 J0202^^1</'1 "'•01^V01-^'?^1<^2 
~^0101-^V'^202J0202J6l0lOr0iJ0i02J^(/>2 "" J0i0i-^V'S202J0102 "^101 "'"02^^02 
~t)-'*'06*l6*20102"r02j0i(/)iJ0202J0i02^l/'02Jl/'01 ~ -'^l/'^1^20102 Or02 J0101 J,^i02 J'i/)0i J0202 
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+ 2i%/,6li 6120102 "»-02J</>l0lJ0i(/,2J</'02JV'</'l + -^V-^l 6^20102 ^r-0ij</>i 02 J</>202^01</>1^V'V' 

Q Q Q /I Q O 

^ ^ tpOxe24'l4>2'^r4>\] 4>x4>2f^2<t>2^ <l>l<t>l^ 1p<t>2 "■" 2-^V'^1^20102'''"0lJ0i02-^0202-^0101-^'/'<^2JV'01 

+ Di' ^01 6*20102 "r0iJ(/,i02^0202-^0101^V"/' + '^-^V'Sie20102^r0iJ0i(/,2J(/,202^0l01^^01 

I QP t -3 -2 -3 -2 (- p r^ -4 -2 -2 ■ 

+ <J-t^VSl 6*20102 "r0iJ(/,i 02^0202-^0101^^02 "-^V'Sl6'20102"r0iJ(/,i02.^0202-^0101.^V'02JV'01 

— 4i^^e^6l20102^»-0iJ0;^(/,2j0202J010lJV'V' ■"■ 3-ri/>6li 6*20102 "»-0iJ(/,i 02.^ 0202-^ <?^1<^1.^V'01 

— 3^^5)^0201 02 ^r0iJ0i(/,2j0202J0i0iJv02 "'" "-^V'Sie20102"r0iJ(/,i02.^0202J010lJV'02JV'01 

/I Q Q Q O 

— -ri/)6*l 6*20102 ^r0iJ0l02j0i0iJ0202.^V'V' + 3-r>6*l6*201 02 "1-01 J(/,i 02-^0101 •^0202.^'/"/' 

_ Q _ o , Q , , , /] , O , O 

+ -r?/)6*i6*20l02"r0iJ0i02j0i0iJ0202^V01 """ -^V'Sl^20102"»'0iJ0i02j0i(/>iJ0202iV02 
~2-f^VSl6*20102"r0iJ0i(/,2j0i(/,iJ0202^V'02JV'01 ~ 'J-^V'^1 6*201 02 ^r0iJ(/,i 02^0101^0202 J'/''/' 

— 2-f^V^l 6*201 02 ^r0iJ0i(/,2-^0101^0202^j01 ~ 2-^ V'^1 6*20102 "r0iJ0i 02-^0101^0202^^02 
+4x^^5lj 020102 "r0iJ0j 02-^0101 .^0202 JV'02J'/'01 "•" -'^'0^1 ^201 02 '''"01^01 02.^0101 .^V01-^ '^202 
"^-T ^010201 02 ^r0iJ0i02.^0i0i.^V'02JV'0i + -^6*201 02 J0i0iJ6*i0iJV02^r0iJ0202.^V'V' 

+ -f^ 6*201 02^0101^^1 01^-002 "'•01 .^0202-^V'01 -'^ ^201 02^0101^6*1 01 J5/)02 ''01.^0202 

A A Q Q /I 

— -r6*20i02f^6*i0iJV01 ^'"02^0101 J0202.^V'V' + -^^20102 "6*101 J,/,0iOr02j0i0iJ0202 
+ -^6*20102 "ei0iJV01 "'"02 J0i0lJ0202^V'02 ~ -^^20102 "6*101 JV01 "'•02^0102^'/"/' 

— -^6*20102 06*101 JV01 "'•02 J010li0i02iv02 "I" 4-^^201 02 "6*101 JV01 "'•02 J0i0ii0202^''/"/'^0102 

— 2^020102 06*101 J^0lOr02j0i0iJ0202^'/'</'2^0102 ^ 6-^6*20102 "6*101 JV01 "'•02^0101 J0202^0102^V'V' 

— <J-r 0201 02 00101 J^0lOr02j0i0iJ0202^01 02 ~ "^-^6*20102 "6*101 JV0lOr02J0i0iJ0202^01 02-^ '/'02 

O O O Q ^ 

+ 6x^6*201 02 "6*101 J^0lOr02j0i0iJ0202J0i 02 J'/'02 + 4-^6*20102 "6*i0iJV01 Or02j010lJ0202J0i 02^'/"/' 
+ 3.F020i02O0i0iJ^0^Or02j0i0iJ0202j0i02 + 3-^020102 06*101 JV0l"r02j0i0iJ0202J0l02^V02 

— 0-^0201 02 00101 J^0^Or02j010lJ0202J0i02^V'02 ~ -^^20102 "6*i0i J^0i Or02 J0i02 J0202 
+ 2F0201 02 00101 J^0^Or02j0i02JV'02 + -^6*20102 J'/'01 "6*101 j0i0iOr02j0202JV'V' 

— -f^ 6*20102^^01 "6*1 01 J0i 01 Or02j0202 "" -^ 6*20102 JV'01 "6*1 01 J0i 01 Or02j0202JV02 
~-^ 6*20102 JV'01 "6*101 j0l0lOr02j0i02JVV' ~ -^ 020102 J'/'01 "0101 j0i0iOr02j0i02Jv02 

— 3F020i02Jv0l"ei0iJ0i0iOr02J0202J'/"/'j0i02 + 2-^6*201 02 J,/,0i 00101 j0^^^Or02J0202J'/'02J01 02 
+ 3^020102^^01 00101 J0^^^ 0^02 J0202J01 02 J'/"/' + 2-f6*20102JV01^1'?^l-^0101 ''<^2J0202^0102 

+ 2-^0201 02^^01 00101 J^^^^ 0^02 J0202J01 02 J^02 ~ 4-r020i02 J^0i O0i0i J^^^^ 0^02 J0202 J0i02 J'/'02 

— -f6*20102JV01^1'?^l-^<^l'?^l ''<^2J0i02^0202 + 2-^0201 02 J^0i 00101 j0i0iOr.02j0i 02^^02 

~-^ 6*20102 J0i0lJ6*i0iJ'001^0202^'0<^2"rV' ~r ■^-'^ S2<Pl<p2J4>i(j)iJSl4>l3i>4>l34>2<p2Jlp4>2 '^4'2 

+ -^6*20102^0101^0101^0102 "rV'JVV' + -^020102^0101^0101^01 02 OrV'j0202^V'V' 

— -1^20102^0101 J010lJ0i02OrV'J'/'02J'/'01 ~ 2F020i02j0^0^j0i0iJ0j02OrV)j0202JV'V' 

+ 2-^6*201 02 j0i0iJ010lJ0i 02 OrV'j0202JV'02JV'01 ~ 2-^6*20102 j0i0iJ0i0iJ0i02"r0iJV01^0202^V'V' 

_l_r)p -2 ■ '3 A ■ ■ ■ P -2 ■ -2 t -2 ■ 

i"^-*^ 0201 02^01 01^01 01^01 02 Or0iJ'001^0202J'0'0 -'^ 020102^01 01 J01 01^01 02 Or0iJ^0iJ0202J'002 
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~^''^92<l)i<t>23!pi(pi30i(f>i3(f>iij)2'^rij)23i(><t>23ip(pi3ij)2(f>2 " ■^^d24>i<t>234)x4)i39i4>\34>x4>2^i'4)23ii}4)23tp4)i 
+'^Fe24>i<t>23(f)i<i,i39i<t>i3(f)-^4,2'^r(f)234>4>i34>4>34>24>2 ~ '^Fd2'j}i<t>23<t)i<t)i3di<t>i3<i>i,j)2'^r<j)2H't>iH'^l' 
+^-f^e2</>i02J(/>i0iJ6ii0iJ^i02 '•</'2^V0i-^V'02 ~ ^e2<pi<t>23(t,-^(Pi3ei<t>i3(t,i(p2'-'r(pi3ii!<t>23i!ii! 

+ -^6»2</'l</>2J0i</>iJ6li</>iJ0i(/,2"r</>iJ^02 "'" ^</>l0l-^V'^202%0lOr02j02</>2^V'V' 

~J</>l</>l-^V'^202"6li0iOr02j(/,202JV01 ~ J01</>l-^V'^202"6ll0lOr02j(/,202JV02 
. F,l,a^A^ Of), A,, hrrhn 1 J,. A„ ?'i/hA — 7^. J,, Fj,a^A„, Of), ^,0, 



~^.^l</>l-^V'^202"6li0lC'r02J(/,i02JV'V' ~ J0i</>l-^V'^202%0lC'r02J(/,i05 
~3j^l</>l-^'/'S2</>2"ei</>iOr(/>2J0202^V'V'i</>102 "I" '^3(f)i<l,iF^924>2'^9i<l>ibr(f)234,2(f)234>4>23i!'f>l3'f>l4>2 

+3j0j0-^-r^e202"ei</>iOr(/>2j02</>2J0i02^V'V' + ^3(f,i(f,iFt(>e2<t>2'^ei4>ibr<i>23ij)2<f>23<i>iij)23t(><t>i 

+ ^^</)101-^V'S202"ei</>iOr(/>2j02</>2J0i02^V</'2 ~" 4j</>i0i "^ V'^202 ^^101 ^r</>2 j02</>2 J0i(/>2^V'02 J«/'</>l 

~J</>i</>i-^V'^202"6ii0iOr02J</>i02^V'0i-^<?^2</>2 + ^3 4,^4,^F^e2<t>2bei<j>ibr<j>23 4,^4,23 -^4)23 ii)<i>\ 
~3'j)i't>iFt(>e2<t>23ij)i(f,2boi<i>ibrij)23t(><f,i3<t>2'l)2 + 2j(/>i(/>i-f>e2</>2J0i</>2"^i0i"'"02JV'</'2J'/'</>i 
' 3414,1-^ i>824>23!pi<p236i4>i ^r<f>i3ti>(f,^3<i>24>2 ~ 3 ^i^i-'^ i>824>23 414,23 9i4>i ^r4i3-4423-44i 
~^34i4iF^e24234i423ei4ibr4i3-4>42 ~ 34i4>iF4>924234i42"Si't>i"r4234>4> 
—3Fr(^j 02 "6*202 JV'0i"Si</'ii(?!>i0ii</>202^V'V'i0i</>2 ~ Fr4^4J}e242H<t>ibe^4i3 4^4^42423 -442 
'^^J^ r4i42be2423tp4ibei4i34i4i3 42423 ij'j)234i<t>2 + 'J-^r0i</>2%02JV'</'i^^i0i^0i</>i^02</>2J</>i02^'/"/' 

+ 2Fr0-^ 02 06*202 JV</'l^l<^l-^01</'l-^0202^'</>l 02 "I" 2-fr0i02%02JV'01 "6*101 j(/,i0iJ0202J0i02^V'02 

—4Fr0-^ 02 06*202 JV01^^1<^l-^0101-^'<^202J0l02iV'02 — -^r0i02 %02 ^^"01 "6*i0i J0i0i J0i02iV'V' 

~-r'r0i02"e202Jv01^1<?^l-^<^l<?^l-^0102^0202 ~ -^r0i02 "6*202 JV'01 "6*101 j0i0iJ0i02^V02 

+ 2iV0i02 06*202 JV01^1<^1-^<?^1<^1-^0102^V'02 + 4-fr0i 02 "6*101 j0i0iJ6*202J0102JV02 

— 2Fr0-^ 02 06*101 J0i0iJ6*202J0i02iv01 ~i010l"6'l01 -^'-6*202 JV'02J0202^V'V' 

+ 2j0j0-^ Oe^^-^i* re202J^02J0202JV'V'^0102 +^010l"6*101-^r6*202JV'02J0202^V'01 

+J010l"ei0i-rr6*202jv02^<?^202 ~ 3j0^0^O0^0jFr6*202J^02-^<?^202JV'01^0102 

~^010l"6*i0i-rr6*202JV'02J0l02^V'V' "•" J0i0l"0i0l-'^r6'202Jl/'02J0i02^'i/'01-^'?^202 

~^0101 "6*101-^ r0202Jv02^0102 "'" "^^0101 "^101-^ '"6*202 JV02-^0102^V'01 

+^0101 "6*101 -rr6*202JV01^0102J0202^V"/' ~ 2j0^0^O6*i0iiV0202JV'01^0l02^</'202JV'V' 

~J0101 "6*101 -rr6*202Jv0i^<?^i<^2J0202 "I" J0i0i "6*101 -rr6*202JV0i^0i02^V"/' 
+^0101 "6*101 -^r6*202Jv0i-^0i02^0202 ~ 2j0^0^O6li0i-rr6*202Jv0i-^0i02^'/'02 



"266*202^0101 -^r6*i0iJV02J0202^V'V' ~ -'--'-^'•0102 "0101 j0i0iJ6*202J0i 02 JV02^V'01 

+ 8iV0i02 06*101 j0i0iJ6*202J0i 02 JV'02JV01 ~'~ 2-rr0i02 06*202 J0i0ij6*i0ij0i 02 JV02JV'V'^0202 

~2rr0i 02 "6*202^0101^6*1 01 J0i02-^V'02^V'V' "" 2-rr0i 02 "6*202 J0i0iJei0lJ0102JV'02^?/)01^0202 

— 2Fr0j 02 06*202 j0i0iJ6*i0iJ0i02Jv02 "'" 6-rr0i02 00202 J0i0iJ6*i0iJ0j 02-^ V'02^V'01 

— 2Fr0j 02 06*202 j0i0iJ6*i0iJ0i02JV01^V'V'^0202 + 2-fr0i 02 06*202 j0i0iJ6*i0iJ0i02^V'01^'/"/' 
+ 2-rr0i02 "6*202 J0i0iJ6*i0iJ0i 02 Jv0l^0202 ^ 4-rr0i02Oe202j0i0iJ6*i0iJ0i02^V0l-^^<^2 
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~'^^r4>\4>234)x4>i34>i4>23ip4>2^S\4)i3e2<t>23iptp34>24>2 "•" ■^^r4>\4>234>x4)x34)x4>23i'4>2'^9\4)i3e24>23i'i' 
~r^-t' r(pi<p234,i(pi3 4>i(p23ip(p2^Si4>i3 624>23 ip(pi3 (p2<p2 ~ '^r(pi(p23(j)i(j,i3(j)i(p23ip(pi'^Si4>i3024>23ipip 
~-'^r<pi4>23(pi<i)i3(j)i(p23iij4,i^0i<pi302<p234>2(p2 '~ '^r4>i<p2^S24>23ip<pi^8i4>i3 4,24)2^ 4>i(pi3ipip 

Q Q O Q /I Q 

+4:Fr(f,j^4^bo24,23i"f>ibei4iJ 4,242^ 4>i4>i3 4^4^3414,2 + -^r</>i02"6i202Jv0i^i<^i-^'</'202^'</>i0i 

Q /I O O Q Q 

+Fr4i42tie2423i(><t>ibei4i3 42423 4i4i34>42 "" 2-fr0i02 "6*202 Jv0i^i<^i-^0202^</>i0i^V'</'2J0i</>2 
~^-t' r4i42(^e2423i(>4i(^ei4i3 42423 4i4i3 4i423i(>i(> ~ ^^ r4x<i>2bd2<i>23 ^4^'^B\4\3 4242"^ <l>\4>i^ <l>\<i>2 

— 3Fr(^j 02 "61202 JV'0l"Sl</'li0202^'</>101^'</>102^V'02 "I" 6-rr0i02 00202 JV'01 ^1<^1 •^0202^0101^01 02^''/'</'2 

+4iV0i02 00202 JV'01 "6*101 j0202J0i0iJ0i02^V'V' + '^^r4i42be2423tp4i"di4i3(f>2423<t>i'j)i34i42 

+ <J-rr0i02 06*202 JV'01 "6*101 j0202J0i0iJ0i02^V02 ~ "-^'"0102 "6*202 Jv01^1</'l-^'?''202.^0101.^0102.^'/'02 

~-rr0i02O6*202JV0i"6'i0iJ0i02.^V'V' ~ -^r0i02"6*202Jv0i^i<?^i-^0i 02-^0202 

— -rr0i(/,2 06*202 JV01 "6^101 J0102^V02-^<?^1<^1 "'" ^-^'"0102 "6*202 JV01^1<^l-^0102^'/'02 

+-'^r0i 02 "6*101 j0j^(/,iJ6*202JV'0i^0202-^V'V' ~ -^ r(j)i42^0i4i34i4i302423ii,4i3 4242 

~-rr0l02 "6*101 j0i0iJ6*202JV'01^0202JV02 ~ "6)i(/,iJ0i(/,iiv^02J0i02 "6*202 JV'V' 

'^00^4^] ^^^^Fr^4^3 424^3 0^423 ^^p.^ + 3o6*i(/,iJ0^0jiVV'02J0202^^202J0i02^V0i 

+ <jO0^0-^j0j0^i'r^(^2j0202 "6202^0102^^02 ~ ""6*101 J0i0i -f'rV'02J0202 "6*202 J0i02^V'02J^01 

+3o0j0-^j0^0^Fr^(^2j0202"e202J0i02^V'V' + ^"9i<l)i34i4i^rt(>423'j)2<t>2"d24234i423t(>42 
'^'^0^4^] ^^^^Fr4)4^3 424^3 0^423 ^^p^3^^^l,^ + 4o6*i(/,iJ0^0^iVV'02J0202"^202JV'V'^0i02 
~^'^ei4i3 4^4^^ ri>423 4242'^d2<t>23i>423i>4i3<t>i'i>2 + '^'^dx4i3 4^4^^ ri>42342'i>2'^d2^23 4^423 ipip 

Q O /I Q Q O O 

~^i>e^<t>i3 4i4iFr'4423 4242'^S2'i>23 4i42H^ ~ '^'^0^4^ 4i4iPr'4423 4242'^d24>23 4^423 -44^ 

— 3O6)i(/,lJ0^0^Fr^(^2J0202 "6^202 J0i 02^^02 "I" ^06*101 j(/,i0i -fr^(/,2 j(^202 "^202i0l02iV'02 JV'01 

~'^'^ei4i3 4i4^^ ri>423 4242'^d2<i>23i>i>3 4^42 + ^"6*i0iJ(^-^0-^-rrV'02J0202 "6*202 JV'02JV'0i^0i 02 

Q O O O Q Q 

+ 2O0j0-^j0^0^Fr^(^2J0202 "6*202^0102^^01 ~ ^"Si4i34i4i^rtp423'j)2<t>2'^92'l)234i423l(><t>23iJ'l)l 

~'^'^9i4i34x4\^rtp4234>2'i>23d2<i>23->P4>23->P4>i3<t>i4>2 ~ ^9i4>i3 4141-'^ riij423 4i42^S24>23 tij4i3 4>2<p2 

+ 2O6li0iJ0j0^-rr^(^2J0i02 "6*202 JV'02JV'01 + 2"6*10lJ0i0i-f'rV'02J0i 02^^202 JV'02JV'01 

~bg^4-^J^_^^_^Fr^(f)2J^^^^bg^42J^^ + O0j^4-^J^_^^_^Fr^4.^ J ^^^^00^4^3^^^ 

+ O6*i0iJ0i(/,i-frV>02J(/,202 "6*202^^02 "I" "6*101^0101 -^rV'02i0202 "^202 JV"/" 
^O6li(/,iJ0^0^-rrV'02J0202"6*202Jv01 ^ "ei01^0l0l-^»"V'02J0202"^202Jv02 
~bei4i34i4i^rt(><f>234i423 0211)23 tp42 ~ O6*i0iJ0i(/,iiV«/)02j0i(/,2 "6*202 JV01-^</'202 

~bei4i34i4i^rt(>4234i42"d2423t(><f,2 + ^"di4i3'j)i't>i^rtp423(f,i42"92'l)23i(><t>23tp<l)i 

~%0lJ(/,101-r'rV'02J0i02"S202JV'V' ~ b9l<l)l3 4141-1^ rt(><f>23 4142^02423 1(>42 
~"6*i0iJ(^j0-^irV'02i0i 02^6*202^^01 "*" 4O6li(/,iA-^0-^J0202J0101 "6*202 j0i02iV'V' 
+ <jO6*i0i-rr-00iJ0202j0i(/)iJ6*202J'002^01<^2 "•" ^-'^ 6*i0i 02 j0i(/)iJ6*202"r0iJ0i 02^-002 JV''0^0202 
+ -'^6*l0i02j0i(/)iJ0202"r0iJ'001^0102-^'0V' "•" -'^6*i0i02J(/)i0iJ6*202"r0iJ^(/,iJ0i(/,2j0202 
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Q Q O Q /I Q 

+4-r6ll</>i02%02"r</>iJV0li02</>2^0101^V"/'i</>102 + -^ei</.i02%</>2"r</>lJ,/,0iJ(/,202^'</>101 

Q /I O O Q Q 

+ -fei</>i</>2%</>2^»-</>iJV0li</>202^'</>101^V'02 ^ 2F6l^(^-^02%</>2^r</>iJ^0;^J0202^'</>101^V'</'2i01</>2 
~O-f'ei</>i02%</>2^r</>iJV01^0202^</>101-^</>102^V'V' ^ 'J-^6li</>i02%</>2^r</>iJ^0iJ0202^</>101-^</>102 
~3F0^(^j02%</>2"r</.iJV0li0202^'</>101^'</>102^V'02 "I" 6-r6li(/,i02%02"r</>iJ,/,0iJ02</>2^0101^'</>102^V'</'2 
+4F5lj(^-^ 02 06*202 "'•</>iJV01^02</>2J010lJ</>i02^V'V' + 3F6)^0-^02O6l202^»-0iJ^(/,iJ02</>2^</'l</'l^</>102 
+ <J-r'01</>i02%02"r</>iJV01^02</>2J0i0iJ</>i02-^V'</'2 ~ -^ei</>i</>2%</>2^r</>iJV01^</>102^'/"/' 
+ 2i^0l</>i02J</>i0iJ6l202"r02JV</'2 "'" "9i4,lFr^rf)-i^J(f)2(f)2J<l>ilj)iJ92't>2Jt(><l>iJ<l>ilj)2 

'^^b0^^^F„ptf)^j^2^^]^l,^^^]^p^^j3e2<i>23i>i> + 2oei</>i-rrv>0iJ</>202J</>i0iJ</>i</>2%</>2Jv02 

+ <jO6li0i-rrV'0lJ(/>202^01</'1^^2</>2J0i02^V'</'l ~'~ '^"^l</'l-^'"V'01^</'202J</>i0i%02J0i(/>2^V02 

— 6Oe^(^jFr^(^jj02</>2J01</>l%02J</>i02^V'</'2JV'01 ~ ^"9l't>l^ri}(f)iJ4,2(f)2J<l>ilj)iJe2'f>2J4><t>2Jll><t>lJlf)i<l>2 

~O0i(pi'rrip(piJfp2fP2J^-^fP-^j024>2Jtp4>2Ji>4>i ' ^9i<Pi-'^rilj4>iJ(P2<l)23(j)i4>i3924>2Jip(piJ<Pi4>2 

+Oei</>i-rrV'</>iJ02</>2-^</>i0i^</'i02%02JV'V' ^ '^'^diijyii' ri>ij)x3 4,24)2^ 4>i4>i3 4>i4>2^S2<t>23i>i> 

— O6li(/>i-frV>0iJ0202^'</>101^'</'102%</>2JV01 ~ '^di<Pl^rtl>(piJ42<t>2^'f>i4>iJ<PlH'^62(l)2J4>4>2 

+ 2O6l^0-^Fr^0-^J0202^01</>1^01</>2"^202JV'</'2iV'</'l + 2O6li0-^Fr^0-^J0202^'</>l</>1^01</>2%</>2iv</'l 

~'^'^eiii>i-^ ri><j)xJ<f>2ii>2J 4>i4,iJ 4>i4>2^S2<t>2Ji>'i>2J'^<t>i '~ "ei</>i-f'rV'0iJ(/>202^</>i0i^^202J0i</>2JV'V' 

Q Q Q /I Q O 

+4O6li0iFr^0-^j0202J0i</>i%</>2J0i02^V'V' + "6*101 -rr^(/,iJ0202^01</>l"^2</>2J</>l 02 JV"/"! 

Q /I O Q Q O 

+ 06*101 -fr^0lJ0202^0101 "^202^01 02 JV02 ■" 206*i 01 -fr^0iJ0202i0101 0^202 J0i02iV'</'2JV'01 
~DO6)i(/,i-rrV'0lJ0202^0101 06*202^01 02^'/"/' ~ "^"6*101 -f'rV'0lJ0202^0101 00202 J0i02^V</'l 

— 3Oe^(^jFr^(^jj0202J0l0i 00202 J0i02^V</'2 "'" ""0101 -^'"V'01^0202-^0101 "^202 J0i02^V'02JV'01 

— 06*101 -frV'0lJ0i02 00202 JV</'l-^'<?^202 ~ 06*101 Fr^0-^J0^02 00202^^02^0101 
+ 2O6*i0i-rrV'0lJ0i02O0202JV'02JV'</'l ~ 3O6*^(^j-rr.V'0lJ0i02J0i0iJ0202J^02 

— 2o6*i0iFr^(^jj0^02j0-^(^-^j6*202Jv0i ~ O6*i0;^Fr^0-^j0^02O0202J0i0iJV'V' 

— O6*^(/,;^Fr^0-^j0^02O0202J0i0iJV02 ~ 06*101 A-^0-^j0^02 00202 J'/'^/' 

+ 5O0j0-^-rrV>0lJ(/,i02j0i0iJ0202JV'02JV'01 ^ 06*101 -rrV'0lJ0i 02 00202 J010lJv01-^<?^202 

+ 26ei0iFrV0li0l02^e202J010liV'02iV'</'l +J0101 -^010201 ^rVj0202iV'^ 

~i0l0l-^0i020iOrV'j0202iv0l ~ ^0101 -^010201 OrV'j0202iv</'2 

"^0101-^ 010201 OrV'j0i02JV'V' ~ ^0101-^ 010201 OrV'j0i02Jv</'2 

+^0101 -^010201 Or0iJ^0lJ0202 ~ 2j0-^(^-^F6*^6*20iOr0iJV</'i^0i02^V'V' 

— 2J0-^(^-^F6*^6*20iOr0iJ,/,0iJ0l(/,2j0202 + 4J0i0i-r0i020iOr0iJ^(^iJ(^i(^2^V'02 

+ 2j0j0-^-rei020lOr02J^02J0202 ~ 3j0^0^-r6*i6*20iOrV'j0202JV'V'^0102 

+ 2j(^j0^-r6*i020lOrV'j0202^V'02JV'01^0102 + 3j(^-^(^j-rei020lOrV'j0202J0i02^V'V' 

+ 2j(^j0-^-r6*i020lOrV'j0202^0102^V'01 ~'~ 2^0101 -^Sl^20lOrV'j0202J0i02^V02 

~^^0101 -'^010201 OrV" J0202J0102^'002JV'01 ^ J0i0i-'^01020lOr'0j0i02^V</'l-^'?^202 
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_l_ -4 p r^ ■ -2 -2 p; -3 p t -2 -2 ■ ■ 

+j0i</>i-^ei6i20i"r0iJv0i^02</>2^V'02 '^ 3 4>i4>i-^eie2<j>i'^r<j>i3 11)4,13 4,2<t>2H't>23't>\<i>2 
+"^^(/)i0i-^Sie2</>i"r0iJv</'i^</'202J0i</>2^V'V' ' 3(f,iij)i''^0ie2ij)i"rij)i3^(f,i3(f,2ij)23<l)i<t>2 

_l_7 -3 p A ■ ■ '2 '2 _|_ -2 p L -2 ■ -3 ■ 

+ ' J</>101-^eie2</>l"r0iJV</'l^</'202J0i</>2^V02 "•" ^0l</>l-^SlS2</>l''r</>iJ^0iJ02</>2J(/>i02^'/'</>2 

~°j0i</>i -^616*201 "r0iJv</'i^0i</>2^V'02 ~ ^34,iij)i^ei924>i"r4>23i)(f>23(f,2ij)234>4> 
+'*J</)i0i-^Sie2</>i^r02J^</>2J</>202JV'V'^0i</>2 "I" ^34,^4,^F0^0^4^brtf,23i><l>234i24>23tp4>i 

~"^01</>1 -^61^201 "r02Jv</>2-^02</>2JV'01^0102 ~ ^J0i(/>i-^6li02</>l"r</>2JV02J0i</>2^'/"/' 

_ o _ _ Q . O ■ ■ /I T ■ Q ,0 

'^^3 (j,^4i^FQ^Q^^^br423ii)<t>23 4,^4,23 ti)4>x3<j}2<t>2 ~ ^3 4i4,i^ei924ibr423 4)4,234142 
'^'^3 4i4i^0i02'l)i"r4i3 4i423 iP42 + ^3 4i4i^0ie24i"r423 4,42341423^^41 
"^^3 414^-^" eie24i'^r423i>4i3 4i<t>23 42423'4'^ ~ "^3 4^4^-^' eie24i"''-423i>4i3 4i42342<l>23i4-4 
~^34i4i^eie24ibr423tp4i34i4234242 + ^34i4i^eie24ibr423i)4i34i4234>4> 
~^^34i4i^0i02'l)i"r423tp4i34i423 4211)2 ~ ^34i4i^0i02<t>i"r423^4i34i4234>42 
'^'^34^4^-t'0i024i'^r4i34i<t>23i>42342423'4'^ ~ ^34141-1^ 0i024i^r4i34i4234>42342423iJtp 
~'^34i4i^0i024i"r4i34i<t>234,42342't>2 + ^3 4i4iFei024ibr4i3 4i423'4423-4-4 
+'^0i4i34i4iPr924i34>4i3424234>4> ~ '^'^0i<t>i3 4i4iPre24iH'i>i3 42423-^-^3 4142 
~%(/,iJ^^0^-rr02</>iJv0i-^02</>2 ~ ^^ ri>024i'i>23 4^42'^0i<l>i3-4>423-4>4i 
+Fr^02't>i4234i42'^0i't>i34i<t>i3i)i' + Pr4,924i4234i42'^9i<t>i3 414^3 4,42 
~^r4>e24i'l>234i4234i4i30i4i3-442 ' ^r4>e24i4234i42"di<t>i3tp4234i4'i 
~^ -t* rtp024i4>23 42423 4i4i^di4>i3 4i4>23 -ip-ip ~ ^■'^r-4e24i4>23 42423 4i4i^0i<t>i34i423-ip'4' 
~^ r4>e24i'l>23 42423 4i4i"di<t>i34i<t>23 4,41 ~ ^rip024i'l>23 42423 4i4i"di<t>i34i<t>23 4,42 
+'2Fr4,e24i423 42423 4i4i'^0i<t>i34i423 4^423 4^41 + ^Fr'4024i<t>23 42423 4i4i^0i'i>i3 4i423->P-<P 
+01:' r'4e24i<t>23 42423 4i4i'^0i'i>i3 4i423 -441 + "^^ ri>024i'i>23 42423 4i4i'^di4i3 41423 -442 
'~^Fr'4024i'i}23 42423 4i4i^0i<t>i34^42H<t>2H't>i + ^ri}024i4234i42'^0i't>i3-44i342<t>2 

_qp -2 ■ 7^ '5 -2 _ op ■ '2 /, '5 -2 

'J^r-4024>i<t>23 42423 <t>i'i>i^0i'i>i34i423ii)4i ~ '^^r'4e24i<l>2342<t>234i4i'^di<t>i3 41423-442 
+^i'r'4e24i<t>2342<t>234i<t>i^0i'i>i34i423-4<l>23-4'i>i '~ "^^ r'4e24i<l>23 42423 4i4i'^ei4i3 41423-4-4 
—^^r^024i42342<t>234i4ib0i4i34i423ip42 ' ^r-4e24i42342<t>234-i^4i3di4i34i<t>23-442 
—^i* r-4024i4>23 424>23 4i<t>i^0i<t>i3 4i423 -4->P ~ ^r-4024i4>23 42423 4i4i'^0i<t>i3'i>i4>23-4->P 
+01:' r-4e24i<t>23 42423 4i4i'^0i'i>i3 4i423-4-4> + ^r-4e24i<l>23 42423 4i4i'^di4i34i423 -441 



+Fr 



r-4024i<p23 42423 4i4i'^di4i34i<p23 -442 



2K 



rV'6'2 01 02 J</>2 02-^^1 01 ^1 <^l -^01 </>2-^'/'<^2 J^</>1 



-~^^rtp024i<t>23 4,2423 4i4'i"0i'Pi34i423tp4i ' ^^ rii)024>i4>23424>23 4i4ibei4i3 4i423-44'23-44>i 

P -2 -4 ■ ■ ■ _l_ P -2 -3 ■ -2 ■ 

^r-4e24i<t>23424>234>i4i30i<t>i3-44>i3-4<t>2 "•" ^ r-4e24i4>23 4>2423 4>i4i36i4>i3 -44>i3 4i<t>2 



+Fr 



r-4024i4>234i42^-^'l'T-34'i<Pi3-44i342<p2 



2Fr 



r"4d24i4234i42"di4>i34i<t>i3'4<p23-4<lii 



_rp -3 -2 ■ -2 ■ _i_ P -4 -2 ■ ■ ■ 

^r-4e24i'i>234i4,234>i4i30i'i>i3-44i342<t>2 + ^ r-4e24i<t>23 4,1423 4,i4i39i4i3-4<l>23 -44)1 
'^34i4>i^ r-40i4)i4)23 4i4,2^S2423-4-4> + "J0i0i-^»-V'6»i0i02J0202%02J0i02^V'02JV'0i 
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J(f)i(f>iFr9ie2'f>i4>2J4>4>2^(l>i4)2 ^^ei(f)i(f)2be2(f)2br(f)iJii,(f,j^j(f)24>2J't>i4>iJ4,i(f)2J4>4>2 

'^9l<f>l4>2'-'624>2'^r<plJip(f,iJ(f,i(p2J(p2<t>2 ^ di<f>l4i2^d24i2^r<f>lJ ixj^l] 4>\<f>2^ 1p<t>23 <t>l4'\ 

+ 2F6l^(^j 02 "6*202 "'•</>iJ,/,0;^J0;^(/,2JV02 ~ -^6*10102 J(/>i0iJ6l202"r-V'Jv</>1^01</>2 
+ -r'ei</>i</>2"e2</>2"r</>lJV01^</>101^</>202^V'V' ~ 'J-^01</>102%</>2^r</>iJV01^0101^</>202-^'/'V'^01</>2 

Q Q Q /too 

"~-r6ll01</>2%</>2"r0iJ,/,(/,lJ(/,10lJ02</>2 ~ -^ei0l</>2%</>2"r0lJv</'li</>10li02</>2^V'02 

+ 2F5lj(^j02"6l202"»-</>iJ^0;^j0;^(/,lJ0202^'/'</'2J</>102 + 3^6)^0-^02 00202 "»-0lJV'</'1^0l</>1^02</>2J</>i 02^'/"/' 

+ 2x'5lj 0-^02 00202 "r</>iJ^0lJ010lJ0202^</>l 02 "'" 2-^010102 Oe202"r0iJV01^0101^0202J0i02^V'02 

— 4^0^0-^02 00202 Or0iJ^0;^j0;^0;^j0202J0i02^V'02 ~ -f^l0102O0202Or0iJV01^0101^0l02^V'V' 

^-T 01 0102 00202 Or0iJ^0lJ01 01 J0102J0202 ~ -^6*1 0102 00202 Or0iJV01^0101^0102^V'02 

+ 2x'0i0i02O0202Or0iJ^0lJ010lJ0102JV02 + -^6li0i02j0i0iJ0202OrV'j0i02JV'V' 

+ -f010102J0i0iJ6l202OrV'j0202^V'V' ~ -^6li0l02j0i0iJ0202OrV'j0202^V01 

+ 2F010102j0i0iJ0202OrV'j0i02JV01-^'?^202 ■" 2F0i0i02j0^0jj0202Or5/,j0202JVV'^0102 

~-'^0i(pi4>2J(pi<piJ824>2^r4>i3ip(pi3(i)2<p2J'4>'4> ' '^9i4>i-<p2J(pi4>iJ92(l)2^r4>i3tij4>i3<p24>2Jip(p2 

'^-'^6l4>l<p2J4>i4>iJ62<t>2'-'r4>lJtl>4>iJ<p24>2Jtp4>2J4>l<p2 ^-'^ 6*10102 J0i 01 j6'202Or02JV02^V'V'^0202 

+ 2-r010102j0i0iJ0202Or02JV02JV'V'^0102 "I" 2-r0i0i02j0i0iJ0202Or02JV02JV01-^'?^202 
^0-^0101 02 j0i0iJ0202Or02Jv02^V'01^0102 + 2-r0i0i02j0^0jj0202Or02JV01^0102JV'V'^0202 
~^-r0i0i02j0i0iJ0202Or02JV01^0102^V'V' ~ ^-'^ 6*10102 j0i0iJ6'202Or02J^0iJ01 02^0202 
+4-r010102j0i0iJ6l202Or02J^0lJ0102JV'02 ~ 2F0^0-^02j0^0^j0202Or0iJ0i02JV02JV"/' 
~2i'e^0j02j0^0^j0202Or0iJ0i02J^02 + 5-r0i0i02j0i0iJ0202Or0iJ0i02Jv02^V'01 
+ -t^6»l0l02j0i0iJ6l202Or0iJ^0lJ0202 'Jj0i0i-^rV'6'i0i02j0202 06*202 J0i02^V01 

Q /I O Q /I 

~'^^0101-'^''V'6'l01 02^0202 00202 J0i02^'i/'02 ~ "^^01 01 -'^'"V'6'l 0102 J0202 00202 J0i02^'0'0 

r) -4 p ■ t -2 -2 -3 p ■ ■ -2 -2 

^^0101 -'^'•l/'^101 02^0202 00202 J0i02^-i/'02 ^0101 -'^»"l/'^101 02^0202 J6*202J'!/'01-^0102 

~'*i0101-^»-V'6*i0i 02^0202 O6*202iV'V'i0l 02 + 2J0^0^Fr^0i0i02j0202 00202 JV02iV'0li0102 

~4j0i0iir^0101 02 J0202 00202 J0102^V'V' + 6j0^0^Fr^0^0i02j0202 00202^01 02 JVV" 

_l_o -3 p '3 A '2 '2 _|_ q -4 p '2 ^ '2 -2 

"T "^^0101 -^'•V'6'101 02^0202 06*202^0102^^01 ~'~ "^^0101 '•V'6'l01 02^0202 0^202 J0i 02^^02 

'~6j0^0jiVV'6*i0i 02 J0202 06202 j0i02iV'02i^01 + 3^0101 -frV'6*i0i02 J0202 O6*202iV'V'i0102 

~2j0i0i-rr^010102j0202 06*202 JV'02JV'01^01 02 ~ 2j0j0^-rrV'6*i0i 02^0202 06*202^0102^^01 

~'~'*^01 01 -'^'"l/'6'l01 02^0202 00202 J0i02^'/'02Jl/'01 "•" ^J0i0i -'^r-!/'6*l0l02 J0202 J6*202 J^02 JV'01^0102 

+i0101-^»'V'6*i0i 02 J0102 00202 JV01 •^''^202 ~ 2j0^0^Fr^0^0i02j0^02O0202Jv02JV'01 

~2j0i0i-rr^010102j0i02J6*202JV'02JV'01 "" J0l 01 -^'"V'6'l 0102^0202^6*202^^02 

+^0101-^''V'6'l0102J0202O6'202JV'V' ~ J0i0l-^rV'ei0102J0202 0^202^^01 

~^0101-'^'"V'6'l0102J0202 ^202^^02 " ^0101 -'^'•V'6'101 02^0202 ^202 JV"/' 

+^0101 -^'•^'6*101 02^02 02 06*202 JV0 J /U0i0i(~JV'V'i010li02 02 
_l_ ■ -2 _|_ '2 

+J-!/'V'^0i02 """ 3 '4)4>\3 <t>24>2 
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'^J'il)<f>234>i4>i '^JiP4>2J^4>\34>i<t>2)\J4>24>2J4>i4>\ 



'hi<i>2) ) 



-^rei4>i4>2 \ Jtl>4>i'^Si<pi(p2'^r(p2J4>i<piJ4>i(p2Jipi' 

~^3tp4>i^9i4>i4>2'^r4>234)i4)x34)24>23i'i'34>i4>2 """ •^3 i}4>i (^i4>i4>2^i'4)23 4)-i4)i3 (f,24)23'^4>23 4>i4>2 

+ '^3'>p4>lFe-i_(j>i<j>2'^r<j>23<l)i(f,J<j}2<t>2^i(j>2H'^ + 2 JV>01 -^6^10102 "r02J(/)i0iJ(/>2</>2i<^l</>2 

~^ ^3tpij)i''^ 9i't>i<f>2^rij)23 (f,j^^i3<t>2'j)23 4,i(f,23 tpij)2 ~^ ^3'il)<i>i^ ei(t>i4>2'^r<i>i3 4,i4i23i>ip 
3i!4>i Si(f)i(p2'-'r(t)23 (f>i(f)i3 <f>24>23''P''P "•" 3 ijxpi-t' 0i<f>i4i2^r<f>23 4>i<f>-i3 4>2<f>2 
'3i(><t>i^0i<t>i'j)2"rij)23ij)i(f>i3^2<t>23tpij)2 ~ 3tp4>i^ ex4>x4>2'^r4>234>\4>i3ij)i<f,23^'(l) 

~^34><l>1^9l(f)l(f)234>l(f)2"r4>l3(f)i(f,i3^2<t>23i'i' ' '-'^V'</'l-^^l</'102J^i</>2"''</'1^01</>1^02</>2-^'/"/' 

''^3-ip(f>i''^8i4>i<p23(pi4>2'^r4>i3^i(t>i3(f>2<f)2 ~ '^3tp<pi'^0i<pi<p2^r(p23(f>i<j)i34>24>23^i(t>23ip(f>2 
~3ii)<i)i''^ 0i<pi(p20r<p23 4,i(pi3 <i)i(p23(p24>2 ~ 3ip(pi''^0i<pi(p2^r<p234>i(pi3<i)i(j)23ip(p2 
~^3ip(pi-'^8i4>i4>23!j)i<i)2^r(pi34,i(pi34>2(p23iij<i)2 ' °3 11,4,1-'^ 0i4>i<p23(j)i<i)2^r4>i3<pi(j)i3<p24>23il>4>2 
~^^3i)(f)i^ei(f)i4>23(f,iij)2'^r(f)i3<t>i(f)i3i)i) + 2jv0i-f^i0i</>2J</>i02"'"0i^</>i0i^V'</'2 

~^^3'll)4>\^8x4>\4>2'^r4>23<j>iij)-i3'^2<l>23'^'^3iPi<f,2 ~ 2JV</'l^l'^l'?^2"'"02J</>i</>iJ02</>2^V'02J</>102 
OJ-!/)0i-r6»i(/)i(/)2Or(/)2j0j^(^jJ(^202-^</>102-^V'V' '^Jl/'</'l^l</'l</'2"»'</>2J0i</)i J02</>2^</>102-^V'</'2 

+ 6jV'</>l Sl</'102"r</>2j0i(/,iJ02(/>2i</>i02^V'</'2 + 4JV01 -^6110102 Or02J(/,i0iJ</>2</>2i0i</>2iV'V' 

I <-) ■ -p ■ /1 '4 -2 -2 _ /I -2 p -2 7^ -3 -2 ■ 

'^3tp'j)l''^^9l'Pl<t>23<t>l'j)2"rij)i3(f,iij)i3ij)2<f>23tplj)2 ^3ipil)i-'^^dilj)i<l>23ij)iij)2"rij)i3(f>i(j)i3(f,2lj)23i"l>2 

~'^3iprf>i-t'0i(j)i<j)23(f)i<i)2^r(pi3(j)i(pi34>2(p23ii>ii> ~ '^3ii,<i)i-'^8i4>i4>23!j)i<i)2^r4>i3(pi<i)i3<i)2<p2 

+ 2j^</)l-^Sl</'102J0i</>2"''</'1^01</'l^</'202 ~ ^3^4,-^^^ 9i<f>i<f>234,i4i2'^r<f)i3<j>l<j>l3lp<t>2 

_Q _Q ,0 ,Q ,Q , ,Q ,Q , /] 

~^3lP(j,i-'^ 6l<l>l<l>2^r<j)23 (Pi4i3 42(p23 <pl(p2 + '^3lP(j,i''^0i<pi<p2^r<p234i(Pi3<l)2<l>234l<l)2 

''^3il>4>i ''^ 8i4>i4>2^r4>23 !pi(j)i3 (p24>23 <i)i<p23 11)4,2 " ^3 11,41-^ Oi4i4}2^r4)23 414-^3 4>24'234)i423il>4>2 
~3tp'j)i^Si4i42"r4234i4i34i4234>42 ~ i^0i-^^i0i02"'"02J</>i0iJ^i02^<?^2</>2 
'^'^3^4-1^ d'i_4i42'^r423<t>i'i>i34i423i'<j>2 + ^3ip<t>i^9i4i42br4i3'i>i<t>23 4,2423 4i4i3ipip 
~°3ip4iSi4i42^r4i34i423 4,2423 4i4i3il>tl> ~ ■^3,1,41-'^ 8i4i4>2^r4i34i4'23424234i4i 
~'^3tp4>i^ex4>i4>2'^r4x34>i4>23 42423 4i4i3 -442 + ^3 11,4^^^ 9i<t>i4'2'^r4x3 4-^423 42423 4i4-i3-^4>2 
+^'^3i><t>iP9i4>i4>2'^r4iJ 4-^^423 42423 4i4i34>4> + ^3'4,4xF6i4^42br4^3 4^423 42423 4i4i 
~^^34i4i''^r4j4234i42^9i'j)i3t(,4i342<t>2 + 2j0i(/>i-^rV'</>2J0i(/>2%0i^V</'2 
~^34i42^r4jei4i4234i4i3<t>2'l>23ij'j)23tp'l)i ' ^^0102 '"V'^i0i</'2J(/>i0iJ</>202-^V'02JV'0i 

.7 „ -2 ■ -9 TTI ■ ■ 

~34i42^rt(>ei4i4234i4i3tpij ~ 34i42^r4)ex4-i_4234>i<t>\3tptp 

''^3ip4i^9i't>i<t>2"r4i3'4i423 42423 4i4i3ip42 ~ ^^34,41^ 9i4i42'^r4i3 41423 42423 4i4i34>42 
~834><t>iFei4i42br4iJ 4^^423 'f>2<t>23't>i4>i3i'i' ~ ^3 '44x^d^<t>i't>2'^r4^3 4^42!) 42423 't>i'i>i 
~'^3ip<t>i^9i'j)i4'2"r4i34i423'j)2<t>234i4i34j42 ' •^3-441^ 9\<t>\4>2'^r423 4i4i34i423tp4>2 

' ^'^3ip4i'^ 0i4i42^r4i34i423424>234i4>i3ip42 ' 3 4i<p2'^ r4)0i4i423 4i4i3 42423 -441 
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''^J<t>l(f)2 '^i'Sl<t>l<p2J<t>i<plJlp(p2Jlp(pl ~ ^J<j>i<t)2'^1"1p8i<pl4>2J4>l<t>iJ<t>2<p2Jtl>tl> 
~'^J(j)l4>2'^i'^'L'l>l<p2J(j>i4>iJ(j)24>2^i><l)l ' '^J(f)i4>2 '^i'^'L<Pl'l>2J(pi4>iJ4>2(p2^ll>ll> 

^3(f>i(f)2-'^r^9l't>l<t>2J4>i(f)iJ4>2't>2J'^'t>2Jlp't>l J 4>i(f)2-'^ r^9l't>l't>2J 4>i(f)iJ ■4>(l>2 

'~'^J4)l4>2'^i'9'L'l>l<p2J<pi4>iJ(p2<l>23i'i' ' '^3(f)i<l)2''^ rip0i(pi4>2J(j>i4>iJ4>2<p2Ji>tp 

_o _o ,o ,o ,0 , /] , ,Q 

'^J(f>l(p2 '^i'9l<t>l<p2J4>i(plJrf)2<p23lp't>l ' ■^34>l<j)2 '^'4'9l4>l4>2J4,i4>iJ(p24>2Jllj<j)2 

'J(pi4>2-'^rilj0i4>i4>2J(f>i4>iJ4>2(p2Jtl>tl> ~ J(pi4>2-'^rilj0i4>i4>2J(pi<i)iJ!j)24>2Jip<j)i 
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,■5 „-2 „-2 

~J4>\4>2 '^^9^<i>\'i>234>\<i>\3il)<l,x34>2<i>2 + ^J^i02-^'"V'^i0i02J</>i0iJV'</'2JV'0i 

r) -2 p -4 -3 ■ ■ Q -3 p -4 -2 -2 

•^(/il</>2 '"^^l<^l</'2^01</>1^02</>2-^'/'<^2JV'</'l '-'^</>l02 '"V'^10102J</)i0iJ02</>2^-!/'02 

'^J4il<j)2 '^i'9l<t>l<p2J<t>l(plJ<p24>2Jlp1p ' '^J<f>l<t>2-'^1"1p0l<j)i4>2J<pi(t>iJ<j)2<t>2J'll!<t>l 
~^'-'j^l<f>2^'^^Sx<t>\4>2f^-i(j>lJ4>24>2J'lp<f)2 "•" ^Jli>lli>2^'r'^Sl4>\4>2J4>llj)iJ<f)2<j>23'^<t>2J'^4>l 

'^J4>i(p2'^'l>2J(pi4>i-'^i>0i4''i-J<p24>2Jil>4>2Ji>4'i ~ ■^J 4>i(p2 i"<p2J 4>i<pi'^ i>0i4>iJ (p24>2^'^<p2Jtl>4'i 

~^J<l>llj)l^ri}(f)2J(f,2lj)2"Sl't>l3(f>l4>2J4)i) + 6j0-^0-^-frV'02J</>202"^101-^</>l</>2^V'V' 

~^ '^J <j)i<l>i^ rxi)4>2]'^2<l>2^^i<t>\3 4>i4>2J i><j)-i + '^J4)i<j)i^r^i)4>23<f,2<j)2^9-i_4>i3<t>\4>2Ji><j)2 

~'^J 4>l4>l-^ r-i>lj)23 4,2<t>2^^^'i>^3 <t>l4'23 ^<t>l ~'~ -'■^^</>l</>l '•V'</'2J02</>2^^1</'1^</>102^V"/' 
+ 6j(/,i0i-rrV'</>2J</>2</>2"^l</'1^01</>2^V'</'l ~'~ ^^01</>1 '•V'</'2J02</>2"^101^'</>102^V'</'2 
~12j0101-^'-V'02i</>202"^101^01</>2^V'02i^</>l + '^J4,l(f)i^r4>4,2J4,2(f)2'^0l4>lJ't>l4>2J4>4> 

~°J 4>i4>i^ r-i><j)23 4,2<t>2^^i'i>-i-3 <t>i4>23i'i' ~ ^^</>i0i-^'-V'02J(/>202"^i</'i^0i</'2^V0i 

~^J(f)l4>l''^ril)4>2J!p24>2^Sl<t>l34>l<p2Jllj4>2 ' '^3<pi<pi''^rip(p2J4>2<p2^t-'t'1-34>l4>23'^'t>2Jlp<t>l 

'3(f,iij)2"rij)2J4>iij)i^'4>di<t>iJtpii)2 ~ 3 4>i4>2'^r4>23 <f,itj)-i^ ■il)0i4>\3 <j)2<l>23 i>ii>i 

~J4>l4>2^r4>2J4>i(pi-'^ 1p01(plJ4>2(p2Jlp(p2 ' J<Pl4>2^r4>2Jipi(pi-'^1p0l4>lJ<l)2(p2^i''^ 

~^3 4>i4>2^'r-ii)23 4>x4>Y-'^i>Si<l>i3i><l>23i"i>i + ^3 4>x4>2^'''<t>23 4>i4>i'pSi<t>i3 4>24>2H'^ 

Q Q Q O Q /I Q 

+ 3j0i02"''</'2i01</>l-^V'Sl</'li02</>2^V'</'l ~ ^^0102"'"02J</>i0l-^V'^10li</>2</>2^V'V' 

'^^3 (j,'i_4>2'^r<j)23 4,^4,^^ i>01li>l3<t>2<l>2Ji><l>2 J Iplpl + J</>i02"»'</'2^01</>l-^V'Sl</>l^V01-^<^2'?^2 

+j01(/>2^»'</>2j0i(/,i-r>6li0iJ,/,(/,2 ~ 2j^i02"'-02J</>101-^V'Sl0liV'02JV'01 

''l'^34>i(P2^r<j)234i4)i-'^ll>01<l>l3(P2<l)23lp<l>23ll><l>l + 'Jj0i02"'"02J</>i0i-^V'^10lJ</>2</>2^V"/'2 
i -7 I -2 p ■ ■ q -5 I, -2 p -2 -2 

^3 (f,i(f)2 i^'t>23 (j,i(f)i-'^ ip0i(f>i3 (f>2<t>23 i^ip '^3(f)i(f>2"r4>23(f)i(f>i''^i)0i(f>i3(f,2't>234>(i>i 

~3j0^^2"»'</>2j0i(/,i-r>ei</>iJ</>202Jv</'2 ~ 6j^i02"'"02J</>i0i-^V'Sl</>li02</>2^V'02i'/'</>l 

+3j0i02"''</'2^0i</>i-^V'Si</'i^02</>2^V'V' ~ ^3 4,^4,2^r4>23 4,i4)^F^0i<t>i3 <l>2<l>23'ip'^ 

~ ■^01</>2"''</'2^01</>l V'Sl</'l^</>202^V'</'l ^ °34,i(f,i-'^rt(><f>23lj)2<t>2^01'j)l3(f,iij)23l(>l(! 

~^3<t)i4iPrii)4>234>2<t>2'^d^<t>i3 4^4)23 -4)^2 ~^ '^'^3 4,^4,^Fr'4)4>2342<t>2'^di4>-i3 4,^423 '^<t>2H'i>i 

^34i4>i^ri>423424>2"^i'i''i-34>i423^4>i ^J</>i0i-^'"V'02J</>202"^i<^i^0i</>2^V'02J^</>i 
'^°3 4,-^41-'' ri>423 42'i>2'^0i'i>i3 4^4,23 i«l>23i>4\ + ^34i4i-t' r'4423 4^42"0i<i>i3i>i> 
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~'^34>'i<f>2^r<f>23cj)i(f>^-t'ipdi4>\34>24>23ii<f>2 ~ J(pi4>2^r4>2J<j)i<t>i'^tl>Si4>iJ4>2(p23il>''l> 

'J (pl4>2'^r4>2J (pi(j)i''^ 1p0i(pi3if,2(p2^ tp4>l ' J <Pl4>2'^r4>2J (f)i<l)i'^ ll>8l4>lJ <l)2(p2J iIj(J)2 

'^3 4>i4>2^r-<j)23 4,^4,^^ 'ipex<i>iJi>i> + J(/>i02"''</'2J0i</>i-^V'Si</>iJV'V' 
~^J4>i4>2'^r4>2J4>i4>i'^tp8i(piJip4>iJ4>2<p2 "•" ^J4>i<f)i-'^r0\4i2J<f)i4>23i'4'2Ji'i'J4'24'2 
"T^^it/ii -^'•6i02 Jv</'i-^02</>2-^V'02 '^34>x4>-i^rei<f)23i><l>i3<t>i'i>23ti}4>23<t>2<t>2 

■4 T-i -4 ■ ■ I -4 T-T '2 '2 ' 

~J4>l4>l'^r8i<p2J(pi4>23lp4>2Jlp1p ' J ^i^i-^ r0i4>2J (pi4>2J 1p(plJ 4'2<p2Jlp4'2 

J 4>i4>-i'^ r9i<f>2J 4>i4>2Jtl>4>2 """ J4>i4>iJSi4>'i- r4>i4>2Jti>4>iJ4>24>2^i"t'2 

~'^J4>l<l)-lJ9x4>l^r4>x4>2fi>lj)iJ<f)2<j>234>l4>2 + ■^J lj)ilj)lJdi<l>i^ r<l>i<l>2J ij)i(f>2J'4><t>2Jtl)<l>l 
~^J(j>l<j)lJ9i<pl'^ r4>i4>2Ji>4>iJ(j>i<l)2Jip(p2 ' '^J 4>i<l)iJSi4>i't' r(pi(p2J 4>i(p2Jip(p2 

'^^J <j)i4>i-^ rei4>2Jtp<t>iJ 4>-i4i2J tp4>2 """ J4>i4>i '''0i(f)2J4>i<t>2Ji'4>iJ4>24>2^''P''P 
'~^J(j)i4>i-'^r0i4>2J4,i(p23i>4>i3<p24>2Jipip ~ J 4>i4>i''^ r0i4>2Jip(piJ <p24>23 4>i<p2 

'Jlj>l4>l-'^r0l4>2Ji>4'lJ(f>l<l)2J'^'^ ' J(j>l4>l-'^ r0i<p2Jlp(piJ(p24>2J(j)i<p2 

^J <f>i4>-i-'^ r0i4>2J 4>i<f>2^ i"t'2J ifxpi J4>i4>iJ0i4>i '''4>i4>2Jti>4>2J<p2<p2 

'^J4>i(j)iJ9i<Pi''^r(pi(p2J4>i4,23tl>4>i3<p24>2Jipip ' '^J4>i4>iJ9i<Pi''^r(pi(p2J4>i(p23ip4>iJ<p24>2Jtp4'2 
~^J(pi4>iJ9i<Pi-^r<pi4>2J4>i(p2Jip<p2JipipJ4>2(p2 ' '^J!pi4>iJ0i4>i'^i"4>i(j)2J<pi4>2Jip<p2J'4>tl> 

'J(j>i4>iJ9i<Pi''^r4>i(p2Jip(p2J<p24>23'^'^ ~ ■^3(pi4,iJ0i4>i''^i"4>i4>2Jip(piJ(f)i(p23i>i> 
~'^J(f>i4>i-'^r0i4>tJ4>i<p2Jii)4>23<p24>2 ' ^3 4)\4>\^ r0i<f>i34,^(fi23'4"i>23ipip 
~°J(pi4>i-^r0i4>i34)^(P23ilj<i)23ip<Pi ' 3 4)i4)\ r0i4)i3^(fi-^3 4^423 4>24>2 
~34)-^4)i^ r0i4)i3->P4>i34>24>23'^'^ "•" '^^0i</>i-'^''Si0i^^i 02-^^02 
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3 (f)i4>i-'^ r0i<f>-i3i>4>i3 (f)24>23tp4>2 "•" ^^3 4>i4>i-'^ r0i(j>-i3 4>i<t>23i>4>23 <p2<t>23'^'^ 

~^3(pi<i)i-^r0i4>i34,i(p23i>4>23(p24>23ipip ~ ^3414,1-^ r0i(pi34>i<p23ip4>23(p2<i)23ip<j)i 

' ' 3 4T^4>-i^^ r0x<t>i3 <f)i<f>23 ip<l>23 4>24>23tp4>i "•" i0i</>i-^''Si0ii^i02-^V'02Jv0i-^<^202 

'^'^3 ^kPi-I^ r0i<j)i3ip(pi3 <i)i(p23<p2(p23ipip + j0i</>i-f'rei0iJ^(/,iJ02</>2 

_ -5 P -2 ■ ■ ■ _|_ '4 p -2 ■ -2 ■ 

34>^4>^-'^rtp4)234>2<t>23Si<t>i3ip4>i3il)<t>2 "•" 3 ^-^(j)^-'^ r'4)4>23 4>24>23Ci4'i3 ii}4>^3 4>i<t>2 
'3(f)i<j)i''^ri)4>23(p24>230i4>i3(l)i4>23ip(p2 ~ '-'i0i</>i-'^'"V'02J</>202"Si0iJ^i02^V'V' 
~^34,i<j)i-'^rip4>23(p24>2^Si4>i34>i(p23i)4>2 ' ■^34,x4ix^rip4i234)x4>2^^4>i3^4)\34>2'i>2 
~^3rf)i4>i-'^riij4>234)i(j)2^i<t>i3tl>4>23-4>4>i ~ 3 4,^4)x r'>P'i>23 4,^4)23Si4>i3ti>(f,^34>2<t>2 

+j01</>l-^''V'</'2J0i</>2^Sl</'l^V'02JV'01 + ^3(f,iij)i^rtplj)23(f,iij)2"^l't'l3ipip 

+2j</,i0i-rr?/)</>2J(/,i(/,2"ei</>iJ^02 ~ '^34>i<t>i^rii)<j>23<t)i42^o^4}i3'4)<t>2H<t>i 
~3(pi<j)i-^rip(p23<f,i<p230i4>i3ip(p2 ' 3(j)i(pi30i4>i'^rip(pi34)2<p23ilj4>i 

Q "3 ' 77' '2 '2 '2 I r) '2 ' 77' '4 '2 ' 

~'-'3 rf)i4>-i^30i<t>i^ ''"^<t>i3 4>24>23 4>i4>23tp4>i "•" '^34>^4>-i^30\<t>i^'r'^<t>i34>-i^4,23tp4>i3<t>2<l>2 
'~^3(f,iij)i^r0iij)i3ij'j)i3ij)i(f,23t(>t(> ~ '^3 tj)itj>-i^ r0x4>i3'i>4i3 tj)i<f>23 4'24>2 
'^3<i)i<pi'^r0i4>i3ip(pi3(i)i(p23i>4>2 ' ■^34>i(pi30i4>i'^rip(pi3<p2(l)234,i(p23tl>4>23ip(pi 
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cy -2 ■ rp -5 ■ ■ -4 ■ p ■ -2 -2 

+ 2i,/,(/,l-fei</.i02"r</>iJ0;^(/,2j02</>2 + 2JV)</>i-fei</>i</>2Or</>iJ0;^(/,2J^(/,2J</>101 

""^^V^l^K^K^a ''<^l-^01</'2-^'/'<^2 + JV'</'l-^^l</'102^r02J</>i0iJ02</>2^V'V' 

~J^<t>l'^ 9l<pl<p2'^r(p2J (t>i<j)iJ4>2<p2 ~ Jlp<Pl-^Sl<Pl4>2'^r4>2J<j>i<piJ<l>24>2J'llJ<l>2)l \J<i>l<t>l V 

~Jil>ipJ4>i<PiJ4>2<p2 ' 3i>i>3(pi<i)2 

_l_ -2 ■ _|_ '2 

'Jll>(f>lJ<t>2't>2 ' J^(f)23'f>l<t>l 

~'^3tp4>2JiP4>i34>i4>2)\J4>24>2J<i>\<t>i ~ 3<f>i(f)2) ) 

J^ r92<i>\'i>2 ~ \J<f>i<j)i-'^rip(j)2J4>i(p2 924>2Jllj4>lJ<p24>2 

'^ ■^J <l)i(f>i-^ riij4>2J 4>i4>2^924>2Jtp<t>2Ji'4>i J 4>i4ii-^ r'iij4>2J 4>24>2J62<p2J ip4>iJ 4>i4>2 

''^J4>l4>l''^rilj4>2J<l)24>2^S24>2J(pl4>23'4>'4> ' ■^J(f)l4>i-'^rip<p2J<p24>2^92<p2J4>i(p23llj4>2 

lO -3 p '2 ^ '4 '2 _|_ q -4 p ■ I, -4 -2 

''^J(f)l4>l-'^ri}(f)2J(f)2(f)2"92't>2J4,i(f)23i}(f)l ' '^J0l</>i-^rV'</>2J02</>2%02J</>i02^?/)</>2 

'~^34>x<t>\^'^<t>2H2<t>2'^d2't>234>\4>2H<t>23'(l>'t>i ~ ^3 4,x4>x r'il><t>23 4>24>2^d2<t>23->p->p3 4>y4>2 

'^Jlj)l<f>l^rtplj)2Jlj)2'j)2"^2'l>2Jt(><t>2JiJ'l>lJ4'l<t>2 ' ^J^i^i -^'"V'02 J</>202 ^202 J</>i</>2^V01 
~^J(pl4>l-'^rilj4>2J(p24>2^S24>2J4>i(p2Ji>4'2Ji>4>l ' ^Jipicpi-^ rip(j)2J4>2(p2^S24>2J(pi4>2Ji'i^ 

'^'^3 4>x4>i'ri"p23 4>24>2^92^23'^'^3 4>i4>2 ~ ^34>i4>i-'^^'r'^<t>234>24>2^92<t>23i><l>23'^<t>i3<t>i<l>2 

_R '4 P '2/1 '4 ■ _ Q -4 p '3 /i -2 -2 

^3 4>l4>-i_^ 'rip<l)23 (fi24>2^^2'i>23 4>l4>23i'i' 'JJ</>i0l-^'"V'02J</>202"^2</>2J0l</>2^V01 

~'^3 4>l4>l^ ^4x1)23 4,2<t>2^^2'i>2J 4,-^4)23 ^l)4>2 "'" "^0l01-^'"V'02J</>202"^202J(/>i(/>2^V'02JV'01 
— 8F^0202J0i</>i"r</>iJ0;^(/,2J</>202iV'V' ~ 6F^6l202J</>i0i"r-0iJ(/,i(/,2j02</>2iv01 

~^^ipd24>234,x4)-i'^r<f>i34,x4>23<t>24>234}4)2 "•" ^^''^Ip924>23(j)i4,i^r4>i3(f)i<i)234>2<p23tl>4>23ip(pi 
~'ji' i>e2<i>23 4,^4,^br-^23 4,24,23i>i>3 4,^4,2 + ^^ 4>92'i>23 4,-^4,^0^4,23 4,24,23i"i>234'<t>i3<t>iii>2 
+3F^6i202J</>i0i"r</>2j02</>2J0i</>2^V'V' + ^^i>92'i>234i4,J^r423 4,2423 <t>\4>234)4>i 

'^-t^ 4)02423 ij)i4i'^rij)2342'l>234iij)234jlj)2 ~ ^-^V'S2</>2J</>i0i"'"02J</>202J^l</>2^V'02JV'01 
~-^l/'92</>2J0i0i"»"02J(/>i02J^(/>lJ02</>2 + ■^^ 4>924234,i4i'^r(f,234i4,234>4>234)(f>l 
~-^4'd2<f>234i4i'^r423ij)i4234jij)i342'l>2 ~ -^V'S2</>2J^i0i"'"02J^i02^V</'2 

'^'^F^e2423<t>i4i'^r<t>i3 4^423 4>4i3<t>242 + '^F4'd2't>23<t)i4i^r4d 4x423 4)<t>2 
~^i' 4)924)23 <t>i^ibr-4^ J ^p^^^J 4,423 4>4i + ^ 4'92<t)23 4^4-^07-423 4,2<t>23'^'^ 

~-^4'92<f)234i(f,iOr42342<l)23 4)11)1 ~ -^V'S2</>2J0i</>i"'"02J</>202-^V'</'2 

~-f^i/'62</>2J0i0i"'"02J.^i02^V'V' ~ ^ 4^92423 4i4iOr<i)234i423 4)42 
'^^i' 4)92<t)23 4i<t>iOr4i3 4,^4234)4) ~ 3 4^4,^-^' r4i<i>2092<i)234)4i3 4,2<t>23'^'^ 

I q -4 p L ■ -2 ■ -2 I -5 p t ■ -2 -2 

~^'^3 4-1^4,-^^^ r4i420924'234)4'i3 4,2<t>23'4'i'3 4-14,2 ~^ J.^i0i-^''</'i02"e2</>2JV'0i^02</>2^V'</'2 

^ ^^3 4x4-1^ r4i4>2092<i>23 4>4,-i3 424,23 '>P'i>23 <i>i4>2 ~ ^^3 4,141-'^ r4i42092<p234)<Pi3(p24>234i4234>'4> 

~'^34i4i-'^r4)4234i423924234)<p234)4i ~ 3 4-14-^-^' r4)4234-i42^24>234>4-i34>2<t>2 



72- 



'^3 4>x4>l-'^r-i><j)23 4,2<t>2^S2<t>2Hi> ~ J0i</>i-^»-V'</>2J02</>2"^2</>2JV</'l 
~J<t>l<t>l''^rip(p2J<t>2(p2 ()2(p2J'llj<t)2 ~ J<f>i<t>i''^rilj4>2J<j)2<t>2 ()2<p2Jll>ll> 
~^ 34>l4)l rtp4>23 (f,24)2^S24>23 ^4)1 "•" J.^i0i-'^rV'</>2^^2</>2^2</>2i'!/'02 
~J4>l4>l''^rip(p2J4>2(l)2JS24'2Jlp(p2 ' J4>l(pl-'^rip(p2J4>i<p2JS2<p2Jllj4>i 

J 4>i4>i'^ rtp<t>2J 4>i4>2 (^2<p2Ji'i' J 4>i4>i''^ r-iij4>2J 4>i4>2^S2(p2J ip4>2 

Q ^ O O T 

~ 3 4>i4>i^r'ip<f>23 4,^4,2'^e2<t>23 ^1)4,2 + 2j^^0^Fr^02J</>i02^^202JV'02JV'0i 

~^ 34)\4)\ rtp<f>23 4)\4)23 92<t>23 ■4>4>2 '~ J4,i<pi''^ rip(pl3if,2(p2^2(p2J(pl4>2Jlp1p 
+ 3j0j0^irV'</>lJ(/>2</>2%</>2J0i</>2^V'V' + J</>101-^'-V'0lJ(/>i02%</>2JV'V' 

^Q _Q ,Q ,Q , /] , , , ,0 ,Q 

~2^01</>l-^''</'102"62</>2J^0lJ</>202^</>102 ^ '^Jlj)-i<f)i^r4>x4>2"924>2J4'4>l34'24>2J<f)l<j)23ll><l)2 
'^J4ll(pl''^r4>i(p2^d24>2Jlp<piJ(p24>2J4>i<p2Ji>4>2 ' J4>i<pi''^r4>-i(p2^d2(p2Jlp(plJ(f>i<j)2J''P4' 
'J<f>l<t>l'^r(j)l4>2^S24>2J-lp<f)iJ<t>i<j)2J4>2<p2 ' J(f)i<t>i''^r4>i4>2'^624>2Jlp(plJ<t>i<f)2J'llj<t>2 

'~^J(j)i4>i''^r4>i<p2^S24>2Jip(piJ<i)i(p23i>4>2 ~ J4>i4>i-'^r4>i4>2J02<p2Jtl>4>i3(p24>23ip'^ 

''^J(i)l<pl'^r4>i<p2JS2(p2Jll>4>lJ4>2(p2Jlp(p2 ~ °J4>i4>i-'^r4>i(p2Jd2(p2Jllj4>iJ4>24>2Jlp(p2J4>l<p2 

~^'^J4>i4>i'^r4>i<t>2J62<t>2J4>i<p2Ji'4>2JtptpJ<p24>2 ^J <f>-i4>-i-'^ r4>i4>2J d2<t>2J <f)-i4>23 '^<t>23 i'i' 

''^Jlj)l<f>l^rij)i<l>2j92<t>2Jlj)l<f>23tplj)23'4"t'l ~^ '^J <j)i<j>-i_^ r4>-i_4>2J924>2fi><j)lJ <f>l42 

'J(f>i4>i'^r4>i4>2^S24>2Jip4>iJ<l)2(p2^i''^ ~ ^3 4)\4)i r<f>i4)2'^924>23'>P4>i3 4>24>23'>P'>p3 4>i4>2 

~J(f>l4>l^ r<l>ilj)2"d2<t>2JiJ'l>lJli)2<t>23'4><t>2 ' 2^</>l0l-^''</'102"S202JV01-^02</>2-^V'</'2J</>102 

+ "^</>101-^''</>l 02 ^6^202 JV'01^02</>2^</>102^V'V' + 'Jj0i0i-^»-0i</>2 06*202 JV</'l-^</'2</>2^01</>2 

_l_q -4 p t ■ -2 -2 -2 fi '3 P A -2 -2 -3 ■ 

~^'^3 4>\<l)\ r<l>-i4)2'^624>23'>P4>l3 <t>2423 4>\<t>23 '4'4>2 '^i</)i0i-^'"0102''6l202J^</)iJ02</>2^01</>2-^'/'</'2 

~'^J<t)i4i^r<j>^<j)2be2<t>2H'PlH2'i>2i4i<t>2H^ ~ 3j^l01-^r</>i02%</>2iv01-^02</>2^0102 

'~'-'J'4>1lj)-l^ r4>x4>2"S2<t>2Jlp4>l34>24>2J 4-i<f>23i><j)2 "■" '-'^</>l 01"^ '"0102 "^202^^01 -^0202 J0l</>2^'/'</'2 

'J(pl4>l''^r4>i4>2^S24>2Jlp<plJ<i)l(p2Jllj4>2 ~ J (pi4>i-'^ r4>i4>2^S24>2Jll)4>iJ 4>2(p2 

'J(pi4>i-'^r4>i4>2^S24>2Jip<PiJ4>i(p23i>i> ' 34>i4'i''^i"4>i4>2'^S24>2J-ip(piJ<i)i(p234>2<p2 

O V /I Q Q 

"~^j0101-rr</>i02"e202JV01-^0102-^V'02 + J</>l0i-^»'</>i02"6»202J^0iJ0202 

"•"^0101 -^'•0102^61202^^01^0202 "■" '^^ '4>S2<t>2J (j)i4>-iJ (j}i4>2 r<t>l3i)'^ 

"'"i0101-^'''/'0li0202 ^202^01 02^^01 """ ^0101 -^'•'/'01^0202 ^202^01 02^^02 

~2^0101-^'''/'01^0202"^202J</>l02^'/'02J'/'01 ~ ^J^l 01 -^'•'/'0lJ0202 "^202^0102^^01 

'^J4>l(pl-'^rilj4>l34>24>2^S24'2J(pl4>2Jtl>4>2Jtl>4'l ' ^0i0l-'^'"00lJ0202-^^202J'002JV'01 

~'*^0101-^'''/'01^0202JS202JV'02JV'01^0102 ~ ^0i0l-^'''/'01^0202-^^202J?/)0iJ0102 
,■5 77 „-4 r, ■ ■ ^-4 77 „-3 I, -3 



"•"^0101 -^'•'/'01^0202 ''^202^01 02^'/"/' ~ 4j0i0l-^'''/'0lJ0202 "^202^0102^'/"/' 
~^0101 -'^'"001^0202 ^202^0102^-001 " ^0101 '"001^0202^202^0102^002 
+ 6^0101 -^'•'/'0lJ0202 "^202^0102^'/"/' + 2j0^^^Fr00-^j0202"^202J0i02^'/'02J001 
+ '^j0101-^'''/'0lJ0202 "^202^0102^^01 "I" "^^0101 -^'•'/'01^0202 "^202^01 02^^02 
~"^0101-^'''/'01^0202"^202J0i02^'/'02J'/'01 ~ 'Jj0i0i-^rV'0lJ0202 "6*202^0102^'/"/' 
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■^J4>i4>i '^'^'t''^3't'2<t>2^S24>2J4>i4>23i>4>2 ' 34>-i4>irtp<f>i34>2<i>23824>23-^4)234>i'i>2 

+ Q '3 77' ' ' '2 '3 Q '2 T7T '2 7 '5 '2 

'^Jij)i<f>i''^^r^'t>iJ't>2't>2J924>2Jtpij)iJ<f>iij)2 ~ '^34>\4>\ 'r'^'t>i34>2<t>2^2<t>234>i4)23i'4>\ 

"~3j0^(^jirV'</>lJ02</>2%</>2J</>i02^V</'2 "'" ^3<t>l<t>l^rt(><l>iJlj)2<t>2"d2<t>2Jlj)ilj)23'4"t>23i><t>l 

~^J rf)i4>i-'^ riij4>i34>24>2^S24>2J (i)i(p2Ji>'4> ' 34)\4)\rip<f>-i_3^^(fi2'^d2<t>23ti>4)i3<t>24>2 
~'^3<f>i<f>-i_^rip<j)\3^^(l>2^e2<j>23i'<j>23i"i>i "•" '^3 4>i4>i-^rti>(f>i3(f)i(f>23 02(1)23 ip<l}23ip4>i 
~'<~3(f,iij)-^^rtpij)i3(f,iij)2"d2<t>23iJij + 3ij)-^(f>i^rtpij)i3(f,iij)2"92'l)23t(><i>2 
~3<i)i<i)i-'^rip(pi3<f,i<p23624'23ip(p2 ~ ■^3(pi(j)i-'^rip4>i34,i(p23624>23ip<pi 
'T~34>i4>i'^r'iij4>i3(f)i4>2'^62<p23ip(f>i34>2<p2 "•" 3 <f>-i4>]^-'^ riij4'i3 (f>-i4>2^S24>23 ip4>2 
+'^3'^'t>iFe2<t>i'p23<t>i<)i2^r<j>^Hi't>iH'(l> + 2-f>e2</>2i0i</>iJ</>i02"'"0iiv</'2 

~^-f^VS202J0i</>iJ01</>2"r0lJ(/,202^V'V' ~ '^3<t>l<pl'^rtp(l)i3(t,i(f)2'-'S2<t>23tp<l>23tp<pl 

'^3(f>i<f>i''^r024>i3'ilj4>i34>i4>2J'<P''P '^3(f>i4>i''^re2<pi3ip4>-^3(f>i(f}23<p24>2 
''^3<i)i(j)i''^r024>i3ip(pi3<i)i(p23il>4>2 ' ^34)-i4i\^ re2<i>i34>i<t>23->P4>234)24>23ipip 
~^3<pi(j)i'^re24>i34>i(p23i>4>23(p24>23ipip ~ ^3<pi(j)i-^re2(pi34>i<p23ip4>23(p2<i)2Jip<i)i 

+ ^ '4 T7T '2 '2 ' ' I '3 77' '3 ' '2 ' 

' 3ij)i(f)i''^r92(f)i3(f)i(f>23tpij)23'f>2<t>234>4>i ' 3 <p^4>-i^ r924>i3 4>-i4)23'>P4>23 ti)4)-i3 4>24>2 

''^34>i(j)i''^r024>i3ip(pi34,i(p234>2<p23ipip "" ^34)x4)\^re24>i3<i>i4>23^4)234>2'i>2 

'^'^3 (ft^tp^-t" re2^i3 4,^4,23 i><j>23i>i> ~ °3 4,^4,^-^' re2^i3 4,^4,2^ 4)4,23 i>ii>\ 

~^ 3 4,i4)-i^ rd24i3^4)i3 4i4)23 424>2 ~ 3 4>^4x '^^24>\3-4>4i3 424>2^^^ 

'34i4)i^re24i3ij'j)i342'j)23'4><t>2 ~ -^V'^202J^i0i"'"02J</>202^V'V' 

'-'^jp024'234)i4)i^r4)234)2(p2Ji>4>i ' -^ ip92(p234)i4i^r4>23 42412^ ip(p2 

+^F^e2423 4,^4^3 4^4,2^r4)i3 424>23i'i' "'" ^Fi>02'i>23 4^4,^3 4i42'^r4i34,24>2H4>i 

+^-r ^0202^^1 01 j0i</>2''»-</>iJ02</>2^^</>2 ~ '^^ ij92'l>23 4i4i3 4)i42"r4i3 42'j)23'4"t>23'4><t>i 

~^-t' 4)02423 4i4i34i42^r4i34'2<t>234jij ~ 4-r^0202J</>i0iJ</>i(/>2"''</>i^02</>2-^V'0i 

/I Q O Q /I 

~4F^e202J0i</>iJ0i</>2"^0i.^</'202Jv</'2 "'" °Fi'02<l>234^4^34^42'^r4i3<l>2<l>23'4<t>23'4<t>i 
"^■^^ 4)62423 4T_4-i34-i42^'^'<t>i3-44i34>2<t>2 ~ ^^ i'd24>23 4-i4i34>i42^r4i3ij4>23'4><t>i 
'^-t' 11)92423 4)i4i'^r423 4,242^'4>'4>3 't>i4>2 ~ '^^'4)d24>234>-^4i'^r423'4>242^i'<t>23'4>4i34i4>2 

(DTP -4 r^ -2 -4 ■ op -4 r^ -3 -2 -2 

'^^ 'ipe2<t>23 4^4^'^r423 4242^ <t>\4>23i'i> 'J-^V'^202J</>i0i"r-02J(/>2</>2^0i</>2^V'0i 

_qp -5 t -2 -2 -2 I « p -4 7^ -2 -3 ■ 

'j"V^2 02J0l</>i"»'</>2j02</>2^</>102^V'</'2 """ "^"^ V'S2</>2 J</>101 "'"02 J</>202^</>l</>2^V'02 JV'01 

+4x'^6l202J(/,i0iOr02j02</>2J0i(/>2^V'V' + "^^ i>S2'i>23 4i4^br423 4242^ <t>l4>23 llxpl 

+ 3iS/,6l202J(/>i0i"r</>2j02</>2J0i</>2^'/'</>2 ~ 6F^02</>2 J</>i0i "'"02 J</>202 J</>i</>2^V'02 JV'01 

~Fipe2'l)234i4ibr4234i423i)i) + 2ii/)0202J</>i0i"»-02J</>i</>2^V'02JV'0i 
'^^i' 1482423 4^4^br-4^3 4^423 42423i'i' ~ °^ i>d2'i>23 4^410^4^3 ^^4^3 ^^^^3'4'4 

~^-f^VS202J0i</>i"r</>iJ0i</>2j0202^J</>l ~ ^-^V'^202J0i0i"'-0lJ</>l 02^0202^^02 
+4iS/,e202J0i0i^r0iJ0i02j0202i^</'2JV'</'l + 12^^0202^0101 ^r0iJ0i02j0202iV"/' 
+ 0-^^)0202^0101 ^r0iJ0i02j0202^V</'l ~'~ ^i^S2'j)234i4ibr4i34i423 42423 1p42 
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J-^-T ^0202^^1 01 "'"01 J^102^02</>2-^V'02JV'</'l ^J^i^i -^'"0102 JS2</>2 j01</>2 J«/'</>2 

~^'^J4>i4>i'^r<t>i<f>2J62<t>2Jip4>iJi'4>2J4>i4>2 "•" ^J4>i4>i'^r4>i(p2J62(p2Jip4>iJ4>i4>2J<p24>2 
'J(j)i4>i''^r4>i4>2J02(p2J(pi4>23ip<Pi3ip'4' ~ J4>i(pi''^riij4>2J4,i(j)2^S24>2Jipip 

''^J(pl(f>l-'^rip4>2J4'24>2Jd2<p2Jtl>4'2Jlp<PlJ4>l4'2 ' J(pi(pi'^r02<p2Jlp<p2J<p24>2 
J4>l4>l'^r92<t>2Jtp<t>2J4>24>2^''P''P """ J4>l4>l r02<t>2Jll'4>2J<p24>2JtptpJ4>i4>2 

~^ 3 4)i4>\-'^ r-02<i>23i>4>23 4)24>23ip4>i '^J<f>iii)i-'^^r02<t>2Jtpij)23<t>2'j)2J'4><t>iJ<t>i<t>2 

'4 77 ' '4 ' I '4 77' ' '2 '2 ' 

~J<j)l<j)l'^r82<p2Jlp(p2J(pi4>2Ji'i' ' J<l)l<pl''^r824>2Jlp(p2J<pi<p2Jllj4>iJ4>24>2 

+ "^^0101-^''62</>2J^02^</>102^V'</'l "I" J<l)l<t>i''^re2(l)2Ji'<t>lJ<t>l<p2J4)2<t>2Ji'i' 

~'^J(l>l<l)-l^ re24>2J^4>\fi\<f)234>24>2Jlp1p ~ J<j)l<l>l^re2<t>2J'rl)<f>lJ4>l4>2J<l)2<j>2 

'J(j>l<j)l''^r02(p2Jtl>4'lJ(f>l<l)2J'^'^ ' J(j)l4>l'^ 1"82<p2Jlp(piJ(j)i4>2J4>2<p2 

"^J 4>i<f>i''^ r024>2J ip4>iJ 4>-i4>2J''P4>2 J 4>i4>2 i"tp92<pi4>2J 4>-i4>iJ ip4>2 

+j01</>2-^rV'6'2</>l</>2J0l</>iJ0202^'/"/' ~ J4>l4>2^ril)e24>l<t>2J<f>ili)-iJ4)2<j>23i><j>l 

~J4>i4>2''^rip02(pi4>2J<i)i(piJ4>2(p2^il>4>2 "~ J4>i4>2 '^i'^24'i4>2J(pi4>iJtl>4' 



■7 



^-L rthOnrfn fhn I ^-. A,. I ihih lA^.A^^^i 



3 4>\4>2^'^^'2<Pi4>23 4>\<px3 i^^ J (pi(l)2 '^i'^'24'i4'2J (pi(i}iJ tp(p' 



~r'*^0102 '''/'S2</>102J</>i0iJ02</>2^V'V' ~ '^J <f)l<j>2^ "^'^^24>l4>2J <f)l<j)-iJ'i2<t>23'^<t>2Jlp4>l 
'^J4>l<p2 '^'4'^24>l<p2J4>i<piJ<p24>2^'^<p2Jtl>4>l ~ ^Jipi<p2 1"i'()2(pl4>2J4>i<piJ4>2(p2Jlp(p2Jlp(pl 
'^Jlj)l<l>2^rtpe2ll)l<t>2Jlj)i(f>iJ<f>2lj)23'^'t'23iJ'j)l ~ ^J<f>-i<f>2^~r'^S24>l4>2Jlj)i<f)-iJ4>24>2Jlp4>2Jlp4>l 

~'-'i01</>2-^''V'S2</>102J0i</>iJ02</>2^'/"/' ~ '^i0l02-^'"V'^201</>2J0i0iJ0202^V'01 

q -3 p '4 '2 -2 I /I -7 p -2 ■ 

•^0102 ''V'^2</>102J0i</)iJ02</>2^V'</'2 """ 3<t>l4>2 '^'^^24>l<t>23<l>\4>\3<t>24>23'4''^ 

+ Q '5 77' '2 '2 '2 I Q '5 77' '3 ' '2 

'^J 4>\4>2 '''i'^2'i>i<t>23 4>-i_4>x3 4>24>23ip4>i "■" '^34>\4>2 '''i'^2'i>i'i>234>x4>\3't>2<l>23xi)4>2 

'~J</>l</>2-^rV'0201</>2J0i0iJ</>202^V"/' "•" J4'l4>2^r^l)e24>l<t>2J<l>i_lj)-i_J<f)2<j>23i><j>l 
'J (pl4>2-'^ rilj024>l4>2J (f>i4>iJ4>2(p2J iIj<I)2 ~ J (pi4>2 '^i'^24>l4>2J 4>l4'lJ 1p(plJ 4>2(p2 

'^J4>i(p2 '^i'^24>i<p2J4>i4>i3ip4>2Jip<Pi ~ '^J(j)i4>2 '^'^^24>i4>2J(pi4>iJ4>2(p23i'i' 

"•""^^0102 ''V'S2</>102J0i0lJ02</>2JV'V' "•" '^34>llj>2 '^'^^24>l4>2J4>i_li)iJ<f)2<j>23i><j>\ 
''^J4>l(p2'^i'^24>l<p2J4>i<piJ(p24>2Jlp(p2 ~ ^0102 '"V'^20102J</)i0iJ^(/)iJ02</>2 
'^'^J<t>l<t>2^1"^^2't>l4>2J(f)i4,iJ4><t>2J4>4>l + 2j^0-^Fe20i(/,2J0i</>2"'-0li</>l0liv</'2 
~Ji)'j)l^S2<t>l<t>2"r<l>2Jij)i(f,lJlj)2<l>23'4>'4> ' J'llxpl^ S24>l4>2'^r4>23 tj)i<f>i3 iP2<t>2 
'Jlp(pl''^ 82(pl4>2^r4>2J4>i<piJ4>2(p2^1p<l)2 ~ '^3 1p<t>l-'^ 92<i>l4>23 4>l<t>2^r<f>-i_3 (f,^(fi-^]^24'23 '•Pi' 

+ 6j^(/,l-re20l02J0i(/>2"»'</>iJ0;^0lJ0202^V'V' + 2j^0^F6l20-^02J</>l02"r-0iJ0i0iJ02</>2 

_l_9 ■ P ■ /i '^ '2 '2 _ /I -2 p -2 7^ -3 -2 ■ 

+ ^J'/)</>l-re2</>102J01</>2"»'</>iJ0i0iJ0202^V'</'2 ^3 ^Ixpl^ d2<l>l<t>23 4>l4>2^1'<l>l3 4>l4>\3 4>2<t>23'^'l'2 

~'^Jlp4>l-'^824>l4>2J(f)i4>2^r(pl3^^(Pj^34>2(p2Jtl>tl> ~ ^Ji/'(/)i-'^62</>l</>2J0i(/)2"''</>1^01</>l^</>202 
~^Jl(><t>1^92'l>l'l>2J4>ilj)2 r<t>lJli)i<l>iJ'l>2<t>2Jtplj)2 ' °3ll>ij)T^^924>l4>2J<j)-i_lj)2^r4>Y]<f,-i^ij)-^]4>24>2Ji'4>2 

' ^Jil)4>i''^ S24>i<p2J (j)i4>2 '^<t>i3 <Pi4>i3 4>2<p2 ~ '^Jipcpi-'^ 92<Pi<p2J4>i(p2^i"(piJ4>i4>i3ip(p2 

'^Jll>4>l-'^824>l4>2^r4>2J<pi4>iJ(j)2<l)2Jtl>tl>J<l)l(p2 "~ '^Jllj4>l-^S24>l(p2^r(p2J4>i4>iJ(p2(p2^'^<p2J4>l<p2 
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<jJ-!/'01^2</>l</>2"r</)2j0i(/)iJ(/)202^</>102^V'</'2 """ ^3 il4>l C2<t>l4'2^r4>23 4>\4>\3 4>2<t>23 4>l4>23'^'t>2 
+^jll)4>lFe2<t>l'p2'^r<j>2J(l,i^J<j}2't>2^i<t>2H'^ + 3j^0^F6)20-^02Or02J(/>i0iJ(/>2</>2i01</>2 
''^Ji>4>l''^824>l<p2^r4>2J(pi4>iJ(p24>2J4>i<p2Jllj4>2 ~ ^Jllj4>i-^924>l<p2^r(p2J4>i4>iJ(p24'2J(f)l4>2J''P4'2 

Jil}4'\ S2(t>i<t>2^r<f)2J4ii<t>i3 4>\<f}23'^'^ """ Jip4>i 824>i4>2'^r4>2J<Pi4>iJ4>i4>2Ji'<t'2 

A A Q Q Q 

+ 2j^(/,l-re2</>102"r</.iJ0i</>2j02</>2i</>10liV"/' ~ ^H<t>lFe2<t>l<p2'^r<j,iJ ^^^^j (ji^^^j (j,^^Jll)xl) 

~'^J'!p(pi-'^S24>i4'2^r4>i3(pi4>2J4>2(p2J<l>i(pi ~ '^Ji>4'i S24>i(p2^r(pi3 4>i(p2J!j)24>2^ (pi4>i^ tp<l>2 

+ 6i^(/,l-re2</>l02"r</.iJ0i(/,2j02(/>2i</>l0l + 6JV>0i-fe20l</>2"r0iJ(/,i02i</>202^'</>l</>l^V'02 

~ ^-^J^^i-l^ d2<f)\<t>2'^r<l)l] ^-^^2^ ^2<t>2^ <pl't>l^i><t>2 ~ °J'4><t>l^S2<t>l<t>2'^r<l>x](j)-^^2^4>24>2J<t>l<t>\3'4>i' 

~^J-ip(j>l''^624>l4>2^r4>l3(j)j^(l,2J(t>2<p2J4>l<Pl ~ ^Ji>4>l ''^ S24>l(p2^r(pi3 ij,-^(f)2J (p24>2J <j)i<t>iJ 'lll<t>2 

' ^^Jt(><f>l^ d2<t>l<t>2"r<l>iJ^-^^(f,2J'j)2<t>2J<t>l'l>lJ'4><t>2 ~ '^JV'01-^^201</>2"'"02J</>l0lJ</>202^V'V'^01</>2 
'^^J'^4,]_^d2^\<t>2'^rij)23 4,^4,^3 4,24,23 i><l>2 J 'i>l<t>2 + 'JJV'01-^^20102^r02J(/,i0iJ</>2</>2J0i(/>2^V'V' 
+ 2^?/'<j!>l-^e2</>102^r</>2j0i(/>iJ02</>2^'^102 ~'~ '^3i><t>l'^S24l4>2'^r42J4,i4iJ<t>2<p2J4>i42Ji><p2 

~^J'4)4i_^S2<t>i<t>2'^r42J4)i4iJ4>24>2f4-i423'^<t>2 ~ J4>4i^92<t>i'l>2"r42J4i4iJ4i423'l'24'2 
''^J-4)4i'^S24>i<p2^r42J4i4iJ4)i42^i"t>2 ~ 3^4x-'^ d2<i>i42"r4234>i<t>i3 4x423 <t>24>2 

O ^ O Q T 

~Jip'j)i^S24i42"r42J4i4iJ4-^42J4>42 ' '^J'i>4i^ S2<t>i4>2'^r4x] 4-^^42] 4>24>2 
+2j^(/,i-re2</>i02"r</.iJ0i(/,2J,/'02^'</'i0i ~ '^J4>4iF924i42'^r4iJ 4-^42] 4^42 

'J-44i S24i4>2^r42J4i4iJ4242Jtl>tl> ~ Jip4i-'^S2(pi4>2^r42J4i4iJ 4,242 
~3-4)4>\^924i4>2'^i'4>2J4-i4-iJ42423ip<t>2 ~ J-^4>i^ S24i4>2'^i'4>2J 4-i4iJ4T,423ipip 
~J'44>iFe24i'i}2'^r42J 4^4^4^423 -442 + '^Ji''t>iFe24i4>2'^r4iJ 4-^^42 J4>4> 

''^J4i4i''^r024iJ4i423il>42 ' J 4i4i i"S24>iJ-ip4iJ4242 

■2 -2 

~\~3'4'<p34x42 "•" 3ilj4i34>2<p2 
'J-442J4>i4>i "~ ■^Jip4>2Ji>4>iJ4>i<p2)\J(p24'2J<Pi4>i 



-f'V^i02</>i = \J 4i4i-^ 9^92423 i>i> J <t>2'i>2 ~ J 4^4^-^ 9^92^2 J -442 

~ 3 4\<t>i3 <t>24>2^ 8i82<t>23 ■44i "•" J4>i<Pi34>2<p2JSi<Pi''^ 92<Pi<p2Ji>tl> 
'^34i4>iJ<t>24>2J4>i4>2'^ SiS24>iJ'<P'<P ' J4i<t>iJ4>2<p2JSi4i-'^tl'S242Jil'4>i 
J4i(t>iJ62(t>2-^6i4i42Jtl>4>2J''P4>i ' '^J4i4>i did242Jtl>4>2Jtl>4>iJ(t>i<p2 
+'^J4i<PiJd2<p2J<lyi<p2Fi>di4iJi><p2 + '^Ui<PiHi<l>2Fe^e24iJ ^^42 
~J</>i</>i-r0i02</>2J0i</>2^V'V' "" 3'i>i<t>i3Si<t>i^S24i<t>23-442 
J4i(t>iJ624>2-^6i4i(t>2J4>i4>2J''P''P 3 4i4>i3 9i4i '4>d24'23 i'<t>23 4'i4>2 
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-'^J9l4>1^924>l4>2J<j)l<t>2U4> + 2j</,i02-^0i6l2</.lJV"/' 

+ ^J e2'i>2^ di<f>i<j)2J ^1)4,^3 ii>i<t>2 + ^3eiij)i-t'e2'i>i'i>2J'^<t>23i"i>iJ'i>i<t>2 
~^3e2<t>2J(i>-i(j)2 '4>Si<t>i3'4><t>i)i\3<f)\<t>i\Ji'i'J4>\<t>i3<t>2<t>2 



_i_ ■ -2 _|_ '2 

'J4>4>J(f,l(f>2 ' J tplpiJ 'f>2<t>2 

~^ J 'ip<f)23 4'i4>\ ""■ '^3ip4>2J^4>-i34>\4>2)) 

V^1^2</>2 ^ V J4>l4>l'^ Si924>lJtptpJ4>24>2 

+J0K/.1 -^010201 JV</'2 ~ j01</>lJe2</>2-^ei</.i</.2JVV' 
+J<f)llj)lJe2<t>2^i>dlli>l3'lp<t>2 + ^9ld2<t>lJtplj)iJ<t>2'j)2 

-jei4,iF'e24i42J4>i't>2J4>4> + ^9i924>iUi't>2U4> 

+Je202-^01</>102JV</'1 + Jdi<PiFg2(Pi<P2Ji'<ly2Ji><Pl 

— 2F6)^5)2</>ii^</>2J5/'</>iJ0i</>2 ~ J924>2Fi>ei4>J4>4>iUi't>2) / { 



■2 



J^^J4>i<t>iJ4>2<t>2 ~T~ Ji'i'J<f)i4>2 

■2 ■ _|_ '2 

'^Jti>4>2Ji>4>i34>i4>2 



■2 ■ -2 ■ 

'Jtp<piJ4>2<t>2 ' Jllj4>2J<t>l4> 



,■5 17 „-3 „-2 



^eie2<t>l<t>2 ~ ~\J<f>i<j)2'''i'SlS2<t>l<p2J(l>i<plJtpi<t>2 

~3(j,'i_(j)2^'^die2<t>i<t>2J'i>i<t>iJi>i' ~ ^^J (puPi-'^ ■4>d2<t>2J ij)2<t>2^Si<t>-i-3 <i>iij)23i>i> 

'^^3 4>x4>ii'^2<t>23 4>2<t>2^^^'i'^3<t>i<t>23i>i> ~ ^3 4>x4>x-'^'^S2<t>23 4>24>2^^i'i>i3 4>i4>2H'^ 

"~2J0-^(^j-r^e2</>2J02</>2"^101^'</'102JV</'l "~ 2j(/,i0i-r>e202J02</>2^^1</'l ^0102^^1 02 

'J(f>l4>l'^Sl92(p2Jll>l<p2J<p24>23lp1p ~ 34)x4>\ 8ld2<t>23-ll>x4)23'i>24>2 
~^^^l<t)iF^d2<i>2H2<t>2'^d^<t>li<t)l<t>2Hl<t>2 ~ 12j^j^jF^02</>2i02</>2%0lJ</>i02^V'102iV'01 
^6J0-^(^j-r^e2</>2i02</>2"^101^'</>102^V'</'l ~ ^Hl<t>l-^'^S2<j}2i<t>2<i)2^S^<t>li<t>l<t>2H\<t>2 
+ -^2j0^^j-r^6l202J</>202^^101^01</>2^V'l</'2JV'01 + J</>l0l-^V'^202J(/>i02M01^V'102J^</>l 
+4j</,i0i-r>e202J0i</>2"Sl</'liV'l</'2iV'</'l ~ J</>i0i-^V'S2</>2J0i</>2i^l0liVl</'2 
~2j^^<^j-r^e2</>2i0l</>2%0liVl02 ^ 2J0^0^F^6l202J</>i02"^10liV'V' 

~'^J4)i<j)i-'^i>S24'2J(pi4>2^Si4>i3^-^(P2 ~ J4>i(pi'^il>S24'2J(j>i4>2Jdi4>iJip,piJ(p24>2 

+ 6j0i0i-rV'e202J02</>2"ei</>iJ0;^02^V,^ "I" ^J4>l4>lF4>92<t>2J't>24>2'^9l<t>lJ4,i(f)2J4>l(f)2 
~2j0^(^j-r^e2</>2i0l</>2%0liv</'l-^'<^202 + 4j</>i0i-rV.6l202J</.i02"Sl</'liV'l</'2JV'01 

~^J<i>iii>i-t'i>e2^2J4,i4,2^di<j>iJ^i)4,^J<j>2<t>2 + °J</>i0i-^V'^202J</>202^ei</>iJ0i(/,2JvV' 
+^34,x4>ii'^2<t>234>2<t>2^^^'i>^Hi4'2H4>i ^ 34>i4>ii'^2<t>23<t>2'i>23di<f>i3<t>i<l>23ti}x4,2 

_ -5 p -2 ■ ■ ■ _l_ '4 p -2 ■ -2 ■ 

^<^i</>i-^V'^202J</>202^^i<^i^V'</'i^V'i02 + 34>\4>i-^i>S2<t>234>24>23^T-<t>i3tp4>i3<t>i'i>2 
~'^J 4>i4>i-^ Sie2<i>iJ 4,i4)23 ti}i4>2 "'" °^</>i0i-^Sie2</>iJ0i(/>2^Vi02^V'</'i 
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■^J(i>llj)l^ Sl92<t>2JiJl<t>2J4'2<t>2J'4>'4>J<j>ilj)2 f^l(t>l^ 9\S2<t>2J'il}l4>2J'^2<t>2^i"i>l 

~^'^J<j)l<pl''^9l92'j)2Ji)i(p23't>2<t>2JiJ'j)l3<t>l't>2 + J0i</>1 -^6*10202 JVl</'2^01</>2 
'~^J<t>i<)ilP'^di4>^j<j,2<t>2Jd2<t>2Hl't>2H'i>l^i<t>2 + '^J4,i4>i^ll>9l4'lJ4'24>2Je2't>2J4>4,iJ(f)i(l>2 

'J(pi4>i''^i>8i4>iJ'(pi4i2^S2(l>2Jtl>i> ~ J(pi4>i-'^ipSi4>iJ<p2(p2J^24>2Jip(piJ4>i<p2 

+ 6j</,i0i-r>ei0lJ02</>2%</>2i0i02^V'102JV'</'l ~ 2j^i0i-^V'^10li02</>2%</>2i0i</>2iVl02 

~J(f)i4)-i_^4>9i4>iJ(f)24>2'^^24>2J4>i't>2J4>4> ~^ J<t>i<f)i^e^e24>2Hi<t>2J<t)i<)i2J'^'^ 

-4 P ■ -2 -2 ■ Q -4 p -2 -3 ■ 

3 4>\4>x-'^ 8\82<t>23'>Pi<t>23 <i>x4>23 '4'4>\3 <t>24>2 ^^3 4>x<i)x-'^ 6-i02<t>23 ipx4>23 4>\<t>23 '^<t>'i 

~J</>l</>l-^6li6l2</>2iV'0li01</'2J</>202^V'V' + 2J0^0^F6lj6l2</>2iV'0li</>l02^'</'202iV"/' 
~^J4>1<I)1''^ Sl92(p2Ji)<l)lJ<Pl<p2J4)2<l)2 ~ '^J (pltpl''^ 9l92(plJ (pl<l)23lpl<l>2Jlp1p 

+3j</,i0i-feie2</>iJ</>i02Jvi02^'<^202 ~ J4,i(t>i^9i92<t>2J4><t>iJ(i>i(f)2J4>4> 

~J4>-l_<f>l-^ 9l924>2J-lp<plJ4>i<t>2J4>2(p2 ' ■^J4>l<t>i''^9l92(p2Jtp<j)lJ<pl<t>2Ji>l<p2 
~^-f*6'2</>102J0i</>iJSl0lJV'01^01</>2^V'V' ~ ^^924>l<t>2J<f)l<j)lJ6l4>l3''ll)<f>lfil<f)234>24'2 

+4x'5l2(/,i02^010lJ01(/>2JV01-^V'l</'2 ~ ^''^92'j)l't>2^9l'j)l3ij)i(f,23tplj)l3lj)2'j)2 

_lRP '2 ■ -2 -4 ■ op A, -4 -2 -2 ■ 

+ D-t^92</>102J</.i0iJ6li0lJ^(/,lJ01(/,2JVl</'2 O-^6l2</>102"ei</>lJ0i</>2iV01-^</'101-^<^202JV'l</'2 

— 2Fe2(/,i02Oei</>iJ0i(/,2Jv0ii</>i0iivi02 + '^^92<j}i<t>2'^9^'i}i^Y<t>2H<)iiHi<t>iHi<t>2 

+ -re2</>l</>2J0i(/>iJ6li</>iJVl</'2J02</>2^V'V' ~ 2-^e201</>2"6li0iJ(/,i02^V'</'l^V'V' 
~'^J4,l(f)l^i>9l'f>lJ4>2't>2'^92<t>2J(f)i4,2Ji)l4>2 ~^ Hl<t)1^9^<t>li<t>2<)i2^S2<t>2H\'i}2H^ 

/I Q Q TO 

~4i^^<^j-r^ei</>iJ02</>2"^202J</>i02^V'V' +i01</'l-^V'Sl</'li01</>2"^202JV</'l-^'<^202 
~-~'J 4>l4>l^ i>9l'i>lJ 4>24>2^92<t>2J 4,l4>23 xl)4>l + ^J^^^^-^V"^! 6^20102 J</>i0iJ02</>2-^V'V' 
~J(f)l(f)2^4>9l92<t>l(p2J(f)i4,iJi'i' ~ ^J(f)i4,2^i>9l92't>l<t>2J4,i(f)iJ(l>2't>2^i>i> 
+j01</>2-^VSlS201</>2J0i0lJ^202^'/"/' ~ J<t>l'l>2^ij9i92<t>llj)2J<l>l<f>iJli)2<t>23tplj)l 

~J4>i4>2-'^ip9i924>i4>2J4>i(piJ4>2<p2Jipi4>2 ~ '^34)\4>2 '>p9i92<i>i<t>23 4>i4)\3 4i24>23 ^4>i 

_q -3 p -4 -2 -2 I q -5 p -2 -2 -2 

'^^01</>2 V'Sl^2</>l</>2J0i</>lJ0202^V'102 "•" '^^0l</>2-^V'^1^201</>2J</>i0iJ</>202^V'</'l 

— 12F6l20;^02%0iJ(/,i02iV'0li02</>2^0101^V'V' "■ ^^924>l4>2'^9i4,iJ^-^(f)2^4>4>iJ(f,2(f)2^<t>l<t>lJi)l4>2 
+ <J-r'e2</>102J(/>i0iJ6li0iJ(/,i02^Vl02 "'" 2-^020102 "6*101 J</>1 02 JV01^02</>2-^</>101^V'l 02 

— 6Fe2(/,i02Oei</>iJ0;^02^V'0i-^'</'202^'</>i0i ~ 4j^^0^F^ei0iJ02</>2%</>2i0i</>2i'/"/' 

+ 3j</,i0i-r>ei0iJ02</>2 ^^202^0102^^1 02 ~ 6J0^0^F^6li0iJ0202"^202J0l02^V'102iV'01 
~^0101-^V'^101^0202^^202J0102JV01 ~'~ ^0101 V'6'l0lJ0l02^^202JVl02 
+4j0i 02 -rV'ei6l201 02^0101 J0202iV'V' + 3J0^^2-^V'6'ie20102J0i0ii0202JVl02 
~j0102-^V'6'l6'20102J0i0iJ0202^V'V' "•" ^0102-^V'6'lS20102J0l0iJ0202^V'102 

'J(pl4>2-'^ll>9l92(pl4>2J(pi(piJ4>2(p2^llj<l)l ' ^^0102 '06'l6'20102J010lJV'102^V'01 
~-^0102 V'6'lS20102J010lJV01-^0202 ~ 4-^^201 02 "6*101 J0;^ 02 Ji/)0iJ0202i0l0i^V'102 

A A Q Q Q 

— 2^5)201 02 06*101 J0i02JV0li0202^0101^V'V' + 8F6I201 02 06*101 J0i02JV0li0202^0101^''/"/' 
+ 2x'e20i02O6*i0iJ0i02J^0lJ0202J0i0i + 2j0^^^-r 6li0i02Je202Jv01-^0102 
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+ 6j0j0^i>ei0iJ02</>2^2</>2J(^102^V'V' + '^J<f>i(t>i^i>dl(f>lJ^2<t>2"^'2't>2J<t>i^23lp<t>i 
~"^.?(^l</>l-^V'Sl</>l^<^2</>2"02<^2J(/>i02-^V'V' ~ ^J</>101-^V'Sl0lJ0i(/)2%02JV'l</'2J'/'</>l 
+^01</>l-^V'Sl</'1^0202^202J</>102JVl</'2 '^34>\4>l^^S-i_<j>l](fi24>2"62<t>234>\4>23'^'i-'p23^<t>l 

+ 12Fe20i(/,2 06*101 j(/,i02iv</'l-^02</>2^01</>l^V'l</'2 + 8-re2</>l</>2"ei</>iJ0i(/,2JV</'li</'202J</>l</>liV'V' 
+ D-t'6l2</>l 02 00101 j0i(/,2Jv01^0202-^</'101 "'" "-^S20102"ei0iJ0i02^V'</'1^0202J0i0iJVl02 
~-^ 920102 J0i0iJ6l0lJ^102-^<^202 ~ -'-2-^9201 02 06*101 j0^02Ji/)0iJ0202J01 01 JV'l</'2 
^-r^6»20102"ei0iJ0i02JV0liVl02^</'101 'J-^920102J0i0iJei0iJVl02J0202^V'01 

Q Q Q Q O 

+ ^-f*920102J0i0iJ6li0iJ0i02JV01^0202JV'V' "•" ^-^ 620102^0101^6*1 01 j0l02J^0iJ0202 

~^^0102l/'6'l6'201 02^0101 J0202^V'l 02 JV"/"! "•" "^^0102 V'6'l920102 J0i0i J0202^V'1</'2^'001 

"~'^i0102-^V'6'l6'20102J0l0iJ0202JV'102JV'</'l ■" "^^01 02 -^V'6'l 6*201 02^01 01 J0202^V'V' 

_l_r, -2 p -4 -2 ■ ■ -5 p -2 -2 ■ 

"•" ^^01 02 "^616201 02^0101 J0202^V'l</'2iV'</'l J0i02-'^l/'6'l6'20102J0i0iJ'001-^<^202 

^j0101-'^V'6'l01^0202 9202J0i02^V</'l J4>l4>i-^i'Sl4>lJ4>i4>2J^24>2Jtl>i4>2 

~^j0101-^V'6'l0lJ0l02^6'202JV01 """ ^-^920102J0i0iJ6li0iJ0i02JV01^0202J?/)l02 

_l_op -3 ■ -2 -2 ■ ■ I op -3 ■ -4 ■ 

+ -3-^^61201 02 J0i0iM0lJ0102^V01-^ ''^202 JV'l</'2 + 'J-^020102J0i0iJ6li0iJ0i02JVl</'2JV'V' 

"4^0201 02^0101^6^1 01 j0i02JVl</'2JV'V'^</'202 + 2^0101 -^6^1 0102 Je202J0102J^i02 

~^^0102-^'/'6'l6'20102J0l0lJ0202JV'102JV'</'l "•" ^^0102 -^V'6'l 6^20102^01 01 JV'l 02 JV'01 

fr Q Q Q O O 

^""^■^0102 V'Sl920102J0i0iJ0202JV'V' + ^J0l02-^V'SlS20102J0i0iJ0202^^01 

+ 2j0i02-rV'ei6l20102J0i0iJ0202ivi</'2 ~ 10-^61201 02^01 01 J6li0iJ0i 02 J,/'102^V'01 

— 2^^201 02 06*101 J0-^(^2iv01-^0101-^0202 + 2-^6120102 00101 J0i 02 JV0li010li0202^''/"/' 

— 0-^6201 02 06*101 j0i02JV01^0101^0202^V'V' ~ 2i'6l20i02O6»i0iJ0i02J^0iJ0i0iJ0202 

+ 6^61201 02 00101 J0^(^2iV'0li0l0li</'202JV'V' + 4F6I20102 00101 j(^^02iV'0li010li0202iVl 02 

— 2^5)201 02 06*101 J0-^(^2iV'0li010liV'V' ~ 2^0201 02 06*101 j0i02JV0li0l0li0202^V'l 02 
"^0101-^6*10102 06*202^^01 -^0202 "'" ^-^6*20102 00101 J0102JV01^0101^0202-^V'1 02 
+4-^0201 02 06*101 J0^(^2iv01-^0101-^0202 ~ i0i0i-^6*i0i02j0202J0i02iV'0liV'V' 
+^0101 -^6*10102 00202 JV'0li0202^V'V' ~ 2j^j^j F^6*202J0202 ^6*101 J0l 02 J?/'?/' 

+ °^0101-^V'S202J0202 "6*101 j0i02JV'V' + 2j0;^0;^-r ^0202^0202 00101 J0102JV01 

+ 2j0i0i-rV'0202J0202"9l01 ^0102^^1 02 ~ 4J0^0^F^6*202J0202"6*10lJ0i02JV'102iV'01 
It- -4 p ■ ■ '2 -2 _ 7 -4 p -2 -2 ■ 

~r'^^0101-^6*i020lJ0l02JV'102J0202^V'01 '^01 01"^ 6*10201 J0i 02 JVl02^0202JV'01 

-4 p t ■ -2 ■ -2 -5 p ^ ■ -2 -2 

"^^0101 -^6*10102 00202 JV01^0202-^'/"/'^0102 ^0101 -^6*10102 00202 JV01^0202-^V'102 

+ 2j0j0^-r0i01 02 06*202 J^0lJ0202JV'l 02^01 02 + ^J^-^^-^ -^6*10102 00202^^01^0202^0102^'/"/' 

~^0101-'^6*i0i02j0202J^0lJ0202 " ^010l-'^6*i020lJ0i02Jl/'102JV01-^0202 

~^0101-'^6*i020lJ^0lJ0102J0202 "•" ^0l0l-'^6*i020lJ'i/'01^0202-^V'V' 
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~'^J<l>iij)i^eie24>iJ(f>i4>2J4>i4>2J<t>2'j)234>4> ~ 2j0i(/>i-r>e2</>2J</>i02^^i0i^'/"/' 

'^J 4>l(pl''^ tl>S2<p2J (p24>2^1-'l'1-^ 4>l<p2^i''i-'t'2Ji>4>l ' '^J(pi(pi'^9l<Pl<p2^92<p2Ji>4>lJ<p24>2J(pi4>2JllJi(p2 
+'*^0101-^ei</>102%</>2JV'01^0202J</>i02^V'V' + '^J</>l0i-^6li</>i02%02Jv01-^02</>2^0102 
+ 3j0j0^-rei</>i02%</>2JV'0li0202J</>i02iV'102 +i</>l01-^ei</>l</>2%</>2iv01-^'</'202 

+2j(/,i0i-rei</>i02%</>2Jv0i-^0i02^V'i02 ~ ^J4,i4,i^0i4,i4,2b924>2Ji}(f)iJ4>2't>2J(i>i4)2Ji'i<t>2 

~^</>l</>l-^Sl0102%02JV'</'1^01</>2^V'l</'2 ~'~ 2j(/,i0i-r'ei</>i</>2"e2</>2Jv01-^</>202^</>102 
~^3(l>l<j)xPdi<j>i<f>2be24>2J'4><t)J<t>2'i}2^i<t)2Hl<t>2 + 3j<^i0i-^V'^10lJ</>2</>2%</>2i0i</>2i'i/"/' 
+i01</>l-^V'Sl</'li0202"^202J</>102JV01 ~^ J4>l'f>l^i'Si(f)iJ(f)j^(f)2'^^2<t>2J^(f)iJ4>2't>2 

~J4>i4>i'^di<pi(j)2^92(p2Jil>4>iJ<j)i4>2J'^'^ ~ 3 4)\4>\ Si4>i4>2^824>23-4>4)\3 4>\4)234>24>2 

~J</>1</>1 -^010102 %02JV'</'li01</>2^V'l</'2 "I" 2j</,i0i-fei</>l</.2%</>2JV01-^'</'102^V'102 
~J<t>l<t>l'^6l<Pl<p2^62<t>2J'lll<t>iJ<j)l4>2J4'2<t>2 ~ 3<f>\cj)2 '^^^^2<t>l<t>23(f>\4>l3tpl4>2 
+ "^</>101-^eie2</>lJ</>i02^V'102J</>202JV'V' + ^ J 4,]_4>i-'' die2<t>lJ xlxft^J 4,14,23 <t>2<l>2 

'^J4i4i'^6i624iJip4iJ4i423''Pi't'2 ^J4i4-i-'^6ie24iJi'4>iJ4i42^'t'24>2J4>4> 
~J4i4i^9i92't>iJ4,4iJ4242 + '^J4i4i^4'92't>2J4242'^^i4>iJ4i42^4'4i 
~°J4i4i-^il>S242J<p242^9i4iJ4i42^i''i-<p2Ji>4>i ^ '^J4)i4i-^Si4i4>2J9242Jil>4>iJ<p24'2J4)i42 
'°J4i4i''^Si4>i4>2J92<p2Jtij4iJ<p24>2Jipi4'2J<Pi4>2 ~ ■^J4i4i''^Si4i4>2JS24>2J4>i4'2Jipi4>2Jil>''l>J4'2<p2 
'J4i4i^9i<t>i'l>2Jd242J'4><t>iJ42423i^i' ' ■^34i4i^di4i42J92'l>2J4i423^'i-'t>234j4' 
'^ 3 4>i4)'i_^di4i42'^d242Ji>4i3 4242^4)142 ~ '^J</>i0i-^ei</>i</>2"e2</>2Jv0i-^</>202^</>i02 
~'^J4i4i^ei4i42J 0242 J 4,41 J4i42J4>2't>2 ~ ^J4i4i^9i4i42bd242Ji)'t>iJ4242^4i42^i>i> 

_q -4 p L ■ -2 -2 -2 _ q -4 p ■ -2 -2 ■ 

"^3 4i4i-^ di4i420e2'i>23'^<t>i3 4242^ 4i4>234)i42 '^J</>i0i-^ei</>i</>2J6i202J</>i02^V'i</'2^V'0i 
~J4i4i'^di4>i<p2^9242Jil>4>i342423ipip ~ '^J4i4i''^Si<Pi4>2Jd242J 4)4x34^1423 4142 
'^^j 4i4iPdi4x42be242H'i}ii 4242^^3 4i42 ~ 2j(^i0i-^Si</'i02%</>2Jv0i-^0202^V'i02i</>i02 
~'^J4i4i^i)ei4iJ 4x42^9242 J4)i42Ji)'t>i + '^J4i4i^4>9i4iJ4i42J924>2Ji)i4>2Ji)'t>i 
'^J4i4i-'^i>Si<PiJ<p242^S242J4i42Ji>i<p2Jil>4>i ' J4i4i-^il>Si4>iJ4242J^242Jipi4'2Jip<Pi 
~^J4i4i^i>ei4iJ<t>2<t>2Je242J4,i42J't>i4>2 + ^J 4i4i^ei4i42bd242J 4^41 J 4242^ 4i42^i>i't'2 
~J4i't>i^9i4i42b9242J4)4iJ4i42J4>4>) / U4141 {~J4)4)J4i4>iJ4>2't>2 + J4>il>J4i42 
~^ J 4>4iJ 42<t>2 + J?/)i02^</'i0i ~ ^Ji>i<t>2J4)4i34i42)\J42't>2J4i'f>i ~ 34142) ) K^-^, 
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C. Metric components in type IIB after geometric transition 



The components of the final type IIB metric (|4.76| ) can be expressed using the IIA 
components j^i, in the following way: 



9ipip 



9tp4>2 
9<t>i<Pi 



94)i4>2 



~^-^34>i4>2\3iP4>\3'^4>2 o^4>i '4>4'2) ' '^^4>i<t>2\^i^(t>iJ'4>4'2 3iIj4>i^iI>4>2 

^\J(f>l4i2J''P4>2 J4i24>2Jtl>()>l ^()>l(f>2^'>P4>2) / 

Oi{J<t>i4>2Ji'4>i - 3<t>i<i>iH<t>2 + V02^^</>i)/2 
'^{J4>24>2Ji>i> ~ h4,2 - b^^J + a(^fe</,i02^^<^2(j</>i02J^</'2 " b^^^J)^^^) 

Jil>(j>iJ4>2(t>2\J'>P4>'i-3<t>2'l>2 ' '^4'i't>2 i"l>2 ) ' 34'i4>23'4>4>2\3i}4>\34>24>2 J4>i't>2Ji><p2, 

/4:[a~ j^^ + j,t>i<j>i{b^^,^ ~ Jip4>2) + J02</>2(^^</,i - Ji,<t>i) 

+'^J4'i4>2{H4>iH4>2 ~ K'i>iK<l>2) + '^hi<p2iK'pJi'<l>2 - Ji><l>lK'p2)j 

^{j<t>i<t>iH^ ~ j^^i ~ ^V'0i) + ^y~ hi^2h't>iiUi<t>2Ji><t>i + hi(t>2h^i) 

3tp(t>234'i4>i\3tl}4>234>i't>i ^<t>i<)>2'^'il>4>i ) ~^ 34'i4>23i}4>i\3i'4>i3't>i4>2 J(f>i4>iJ''P4>2, 
/4:[a' j^^ + J?ii(/.i (^V'</'2 ~ h<t>2^ + J02</>2(^v<^i - Jv0i) 

yA(yyo^^-^u^^2 ~T~ JipipJ<f>i()>2 3-4>4'i3'4>(t>2) ' Jip<t>2J4>i4>i\3''l'<Pi34>2<t>2 J''P4>2J<t>i<)>2) 
~T~3il)4>\3<t>i4>2\3'^<t>234'i<t>2 Ji'<i>iJ4'24>2) ' '^4'4>i^4'i4>2\J4>i<t>2J4'4>2 Ji>4'iJ4>24>2 ^'^4>2^4'i4>2) 
+^V02^0i</>2(i0i</>ii'/'</'2 - U<l>iUi<i>2)\ /2(a~ JVV' +i0i</'i(^V02 "ipsj^a) 



94>202 



o^\Ji'<t>2iJi>(l)ibei<t>2 + b^<t>i3ei(j,2 — He^b^^^^ — h^ej^^fj,^ — Jv</'2^ei</.i) 
—b-4,(t>2{Jip(f>iJ9i<i,2 + b^^ihi<f>2 — JipeiJ<i,i(f>2 — b^exb<j>x^2 ^ ^i/>02^ei(/.i) 

^\Ji)<t>i{.3ip(i>ibe2<t>i + b^i)^2302<t>i — Jv02^02</>i ~ b^e23<t>2(l)i ~ H<t>ibe2<t>2) 
-bil}^i{3ii}^23e2(t>i + b,i,^2be2<t>i - Jve2 J02</>i ~ b^g^b^^^^ - b^^j^bg^^^) 

+J010l(^VS2JV02 — JV92^^</>2 + be2(l>23i>lt>) + JVV'(^</'20li0201 ~ J</>2 01^6l2?il) )/2 



5'926'2 



ie2e2 



2 

752 02 
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98102 — 39^02 -^ 

^3<t>i4'i3<t>24'2 

"■ 2 2 3i">P 

9rr — Jrr 9<t>i<t>i9r<f>i 9<f)i4'29r<f>2 'Z^. 

Jr4>i94>24>2 Jr4>294>i4>2 3r4>94>i4'294>4>i ~r Jrip94'<t>2 9<t>i4>2 

'^{94>i4>i94>2<t>2 - 9<l>i<P2) 
Jr4>294>i4>i Jr4>i94>i4>2 Jrti>94>i4>29tl>4>2 ' Jrip9'4'4'i94>i4>2 



9. 

9r4>2 



'^\9<t>i<j>i9(j>24>2 94>i<t>2/ 



_ Jrj) _ _ I'P 1 ^ 

9ril) T"^ 94>4>i9r4>i 9il)<j>29r(f>2 V^'-*-; 

The jij components by which we expressed some of the above g^,^ components can 
be expressed in the following way: 

Jrr ^ \ 3rr]ipipO^-^(l,2 '^3r4)Or(t>2^i>4'iJ4>i4>2 

^Jr4>\Ji'<t>l^r4)2'^4>4>2 ' '^Jr(f)iJip(f)iJr(f)2J''l'4'2 ' ^Or,^iOi/)0]^Or(^2''V'</'2 '^'^r(f)iO^(f)iJr(f)2J4'<j>2 

'^Jr'4>'^r(f>2Jtp4'i^(f>i(l>2 '^"rip"r(t>2"ip(l>i"4'i'i>2 '^'-^rtp'^r(f>2J'4>(f>iJ4>i4>2 '^"rip"r(j>i]4ii4'23'>P<t>2 

'^"rif'Jr(pi'^cf>i(j>2J'4'<t>2 ' '^Jrtpjr(p2^tp4'l <t>i4'2 ' '^Jrtl}Jr(p2J'4'<t>i34>i4>2 ' '^Jrtp'^r(f>i'^(f>i(p2J'4"t>2 

'T'^JripJr4>iJ(f)i<j>2J4'<j>2 '^Jrip'^r4>iJ(f)i(j>2'^4'4>2 '^Jr'4'Jr(f)iO(f)i(f>2'^4)(f)2 ' '^'^ripJr4>2'^4'4>iJ'f'l<t>2 

i^Ortpjr<f}2J4'4'i4'i4'2 ' ^^r4'^r(piO(pi(f}2^ip<l>2 ' ^^r4'jr(l}iJ(pi(f}2^ip<f>2 ^^r(piJip(f}iOr(l}2j4'4'2 

i'^'^r(f)iJtl}(t'iJr(p2^'4'4'2 ' '^Jr(pi'^tp(pi'^r4>2Jtp4'2 '^Jr(t>i'^'i(>(f>iJr(f>2^'4'<t>2 ' '^^r(f>2^r(f>iJ(f>i(p2J'4''4' 

~r'^JrrOil!(f>2'^ip(f)lJ4>i(f)2 ' ^JrrO-il}(f)2J4>4>i^4'i<t>2 ^JrrJi/>(}!)2''V0l <^102 ^JrrJ4>4>2J'4>4'i34>l4'2 

~v '^0^^2]r(j>i"(j>i4'23'>P'>P '^Jr(l>2^r(f>i'^(f>i(l>2J'4''4' '^Jrcf>2Jr(f>iJcf>i(f>2J'4''4' ' '^J4>24'2^rtpOr(f>iJtp(j>i 

^34>24>2^r'>l)3r4>\^4>4>\ "•" ^3<t>24>23r4>^r4>\^4>4>\ J4>i(j>iJ(f)2<j>2JrrJ^ip + ^3(t)i4)\0r4>^r4)23iJ(l)2 

^3(f>i4'iOrip]r(f>2^^4'2 ^J<^i0iJri/)Jr02J'/'<^2 "•" '^J4'i4>lJ'''i'^'''4>2'^i^4>2 ' ^r4ix3ip(j>2 
_/,2 12 ,--2 T2 ,T2 -2 _ T2 72 

--2 ^2 I ^2 72 I 72 ^2 ^2 ^2 

Jrfp2'^''P<Pl Jr(f)2 iIj4)\ "*" r<p2'^4'4'i '^ripJ(pi(f}2 

I ^2 72 A,2 A,^ _L ^ ^ ^2 I ^ ^ ^2 

'Jrip'^(f>i4)2 "r^2"tp^l ' 3rrJipipJ^j^(j,2 ' J4>2<t>2JrrJ^^-^ 

'J<t>24>2Jr(f>iJ'^'^ J<t>24>2JrrO^^-^ J4>24>2"r(j)iJ^^ Jr4>iJip4>2 

~^3ij>2'l>2JripJr(l)i3ip4ii ' Jil>i<t>lJ<t>2'l>2Jrip ~ J<Pi4'i3<t>24'2^rii ' J<t>i4'i3rrJ^^2 

~J<t>l<plJrr0^fP2 ' J4'i<Pl3r4i23ipip ~ J(l>i<pl^r(l)23^^) / U^^3<Pl4'i3<p2(l>2 ' JipipO(f,-^^^2 

-■ --2 _\_h2' ^2 ^ _\_h2' 

]lp1p](j,^(fl2 "■" "l(>(f>l3(t>2(f>2 Jll}(f>iJ(t>24>2 ' "'^(f>234>l<i>l 

^0^^2^ll)<i>l3<i>l(t>2 '^^tp<p2Jlp<pl^<Pl(l>2 Jlp4)2J'l>l'Pl ' '^Jlp<p2^1p<pl^(l>l<t>2 

''^Jip4>2JiP4>iJ4'i4>2) 

Jrip = '~\J<pi<i>iOr^J,j,2<t>2 + "rV'^,^102 ~ t>r^J^_^^^ 

^r4>iJ'tl)(j>iJ4>2<j>2 ' Jr4>iOip(f)iJ(f)2(j>2 '^r(j)234i\(l)i34>4>2 ~r '^r4>2^'4>4'\ <t>l4'2 

\0r(f)2]fp<f>i]<f>i(j>2 + ^r4)i34)i4i2Ji^4>2 ' Jr4>iO<f)i(j)23^4'2 ' Jr4i2J4>i4'i^i'4'2 
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3r4>2^tp4>iJ4>i4'2 ]r(f>23'il»t>i^4'i4'2 ^r4>i^4>i4'2^iP4>2 Jr4>iJ4>i4>2^i>4'2)/ \JipipJ<Pi4>iJ4>24>2 

_|_^ 7)2 _ ^ ^2 _|_ 7)2 ^ _ ^2 ^ 

\-^3tp<f>2^il)4>'i-<t>i4>2 "•" ^3'>p(j>23il><i>i3<i>i<t>2) 

JrOi (, 34>24>2^r4>^tl>4>l36\<t>i ' J4'24>2JrdiJ'i()(f)-i 

'Jr4)3ip0iO^-^(j,^ ~r ]<f>i(l)i]r'ij)0^<f>2^di(f>2 J4>i4ii^i'4>2Jip4>2^di4>i ]<f>i4''i-3i''t>23''P4'23''P9i 

~T~J (picpiJ (f,24>2'^r'tl)O0i(f,i J(f)i4>iJ4>2(p2JrOiJil''il' ' 3 <j>i4i\3 (l)24>23ril)3 4>Sl ~r 34>i(f>i3r<j>239i<j>23ipip 

~T~34>i(f)i'^r(f)2^tp(p234'0i ~T~ 3(f)i4>i3r(f)2^tp(p2'^di(f)i 34>i(f)i'^r4>2^0i4>23ipip 34>i(f)i3r'4'3ip(f)230i<j>2 
+j<PicPibr^j,^^^bei^2 - Ui<t>ibriph^ci,23ei<P2 + 3<Pi(Pi3reJ^cj,2 ~ brcP2bei'p2b^cf>i 

-'t-Or,f)2'^di4>23^(j,i + br(j,23il)(p2'^il)(pi3ei(pi ~ 0^,02 J</'(^2J^<^i"6'l<^i ~^ "r(^2"i/'<^i"<}!'l<^2^6'i(}!>i 
~r"r(}!)i"i/>(}!)i "1/1(^2 '^^1 02 ^r'il)3ip<l>2^diipi34'i<l>2 '^Tip3ip<j>239iij>i'~^ipi(l>2 Orip'~^ipij>i^(j>iij>2^9l4'2 

Orji>3i)4>i34>i4'2^8i4'2 ' ^r4i23ip4>i34'i4>2^di4>i Or<^jO^<^jj^<^2J6'i(/)2 Or<f)i34ii4>2^i'4'23i>6i 
—jr^ibcf,i^2K<f>23ipei + br4,2bip(t>2b^4>ib9i^i + '^jr9ib^4,2K<f>i34>i^2 + 3ripjiP4,2b9i^ib^icf>2 
+bripb^(j,^be^^^b^^(j,^ + br^b^^Je-^^^^j^-^^^^ + &rV'^V0ii0i<^2iei(^2 + br'ii}3tp<i>ib4>i<i>239i<j>2 
\-^3r9i0^^23'ip<t>i^4'i't>2 34'24'2^r4ii^di4>i3ipip > 34'24>2^r^3i)4'i^9i4)i 34>24'23r4)i3ip4>i3ip9i 
'3<j>2(p23r(j>i39i(f)i3i^i^ ' 3(f)2<j>23r4>iO'ii!(f>iO0j^(p-^ ~\~ 34>2<l>2^r4>i^4>4>\34>9i 34>2(p23r4)3i^(f)i39i4>i 
'34'24>23r^'^i)4ii^6i4ii f}r4iiO(j)i<f>239i4)23i)i) 3T(j}i34'i't>23di<f>23^i> + Or(j}20ei(f>i3<t>i<i}23ipip 
+br4>23ei(f>ib^i4>23tptp + brct>J<f,i4,2bei(t>234>4> - br4,ibe^<f,J)^^^ + 3r4,239i<j,2b^(i,^ 

3r4>239i4>23ip^i ' '^r4>iOei(f>i3-,l;(t)2 ' 3r4>i39i4>iO^^^ 3r4>i39i4>i3'4,(f,2 
-3r9i3i)i)b^^^^ + br4;be^cpib^^^^ - br^be^^J^^^^ + Jr-eJi^i^Jcp^^^ 
3Tip3ip9i3(j>iip2 3r4)23ip4>2^i'4'i^Si4)i ~r 3r4)23i>4'23i)4'i39i(f)i ~r 3r4i2^i>4'i^4>i4'23i>di 
'3r(f>23'tp4>i3(f)i4>234'9i ~t~ 3r(f)iO(f)i(j)23i'<j>2'^9i4>i ^3r9i34>4>2^i}<l>i^<l>i4'2 '^3r6i3i^(f)23ip(f>i34>i4>2 

+Jr(^iO(^i(/>2"6'i02JV'V' 3T(f>2^i"t'2^i"t>l39i(j}i \ 3r(f>20^<f>23ip<l>i^di4'i 3r<f>2^^<t>i34'i't>2^9i(f>i 

~^3r'ij)3ip<l>239i<f>i3<f>i<t>2 ' 3r^^ip4>i^4>i4'239i4)2 > 3r4)3ip4>i34'i4>236i4i2 3^11)0^4)13 4'i'p2^9i4'2 
3rip3ip(f)iO(f)i<j>20di(j)2 ' Or(j)i3i^(f)iO^(f)239i4>2 Or(f,i3i^(f)i3i^4>209i(f)2 3 r4>04>4>209i4)\3 (I)i4>2 

3rip04)(fi239i<f)iO<f)i(j)2 3r(f)23ip<i)iO(f)i(j)209i(l)i 0r(j,j^0(j,-^^20^<i)2O9i4)i 3r4ii3<i)i4'20ip4>209i<j)i 

3T(i)209i<f)iO(i)i<f)23ipip 3r4i239i4)i34'i4>23ipip > Or4iiO(fn4)23i)4>23ip9i ~r 3r4ii34>i4'23i>4'23i)9i 

3r(f)i3i^(f)lO^(f)209i(j)2 ' 3r(f)i3'tl)(j)i3ip4>239i(f)2 3r(f)iO^(f)iO^(f,239i(f)2 ' 3r(j)iOil)(j)i3'tl)(j)209i<j>2 
Or<f)20ip(j)23ip<l>i39i(f)i Or4)20^4)i3<i)i4i23ip9i 0.f(f)23ip(j)iO(f)-^^4)23ip9i + 0r<f)i3<j)i4>23ip4>2O9i4ii 

~3<}>2<i>2br(j)i3ip<}>ib9i(j)i ^ 3tt)2<}>23r9ib^^^ '~ 3<t)i<t>i3r9ib^^^) / [j^^jip^ip^j^^^ip^ + 3'ip'ipb(j)i(j)2 

-■ --2 I 7)2 ^ ^2 ^ _l_ 7)2 ^ 

3ii)ii)34)i(f)2 ' '^'ti)4>x34'2(t>2 3'ti)4)i34>24>2 ' "i/'02-^<J^i<^i 

~ 26^02 ^^<^lJ<^l«!>2 ~ 26^02 Jl/'<7il^?!'l</'2 ~ 3tp4>23<j)l<t>l + 2j^,^2^l/'<7il^</'102 

\-^3ip<f)23ip<l)i34'i't>2) 

3r92 = ~\3r923tl)tl)b(f,j^^2 ~ 3(t>24>23r92b^(f,^ 
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'J4'24>2Jr92Jjl)(j)i ~r 34>i4>iJ4>2<t>2^r4>Oipe2 J4ii4>lJ4>24'2Jr92Jipip ' J4>l4>lJ4'24>2JrtpJip02 
~T~J4>l(f)lJr<j>2^'4'4'2^'4'92 J(f)l4>l^r(f)2J'4'4>2^i^d2 ' J4>l(f)l'^r<j>2^'4'4'2J4'S2 J4>l(f)l"ripO^(f)2Jd2<j>2 

J4>i4>iJrip34)4>2J624'2 ' J4>i4>i^r^Ji'4'2^d24>2 J4>i4'iJ'''4>2Ji>4'2Jipd2 \ 3<f>i(l>i]ripOip(i>2^92<t>2 
J(f)i4>i'^r4>2'^62<j>2Jtptp ' J(pi4>iJr4>2Jd2(p2J4'4' ' ^r4>\3i'<t>i^'4>4>23d24>2 '^r<j)i34>4'i34>4>2^024>2 

Jr(f)lO'^(f>lO^(f,2Jd2<j>2 ' '^r4>2'^62<j>lJ<j>l(f)2J'4''4' ' '^r(f)2J024>l'^(f)l4>2Jtptp Jr<j>2Jtp(pl'^<j>i(f'2^'4'92 

~rOr4)2Ji>4iiJ4'i4>2^i>92 ' ^r(j)i34)i4>2Jip4>2^i^d2 Or<f)iJ(j)i<f)20^(t>23i)92 Jr4i2J624>lJ4'i4>2Jipip 

Jr(f)lO(f>i(f)2'^4'<t>2J''l'92 '^r4>2J4'<t>l 'f'l4'2Ji^d2 ' '^Jrd2'^'tp(f)2'^i'<j>lJ(f>l4'2 '^r4)i'^4)\(j)2'^4>4>2^i}62 

JripO'il!(f>2j92(f)i'^(f)l4>2 Jr4>iJ(f)i4>2^'4'4'2^i^d2 JripOip(f)2"92(f)iJ4>i(f)2 + "r(}!)i"i/"/'l''/'02 "62(^2 

-br(f>ib^4,iJ',p4>2Je24>2 + Jr<j>J<t>i<j>2H<t>2He2 + br<f>2K4>ib4>i<t>2Ke2 + &rv^^<^2^<^i^</'i<}!'2 

~T~0rip0ip(f)2j92(f)iJ(f)i<j>2 ' '^r4>^4>4>\34'i4>2392(l>2 ~r ^ril)34>4'i 4>i-4'23924>2 ' Jr(f)iO(f)i(f>2Jip(f)2'^i^92 

~T~'^r(f)lJ4>i(f)2^92(f)2Jtptp Jr^'^1p(f)lJ4>l(f)2^92(f)2 JripJ4l4>iO(f)i(j)2'^92(f)2 ' Jr'4'Jlp(f)2'^924>l'^(f)l4>2 

~^3r'ij)]ip(f>23924'i3<t>l<t>2 ~^ 3ripOip(l)iO(f)-^^2392<l>2 ' 3r4)3ip4>i34'i4>23924i2 34'i4>l3r92^ip<f)2 
'34>i(f)i3r923'^(f>2 '^r4)3ip4>2'^92(f)i34>i(f)2 '^r^3ip(f)2392(f)i'^(f)i4>2 "ri/'"V'0l<^i 02 "62(^2 
Oril)3'4'4>i3(f)i<j>2^924>2 ' 3r(f)iO(f)i(j)2'^92(f)23'il''4' ' '^3r92'^ip(f)23ip(f)i"4>i(f)2 3r(f)i3'4'4>i 4'<t>2^92(f)2 
~T~3r(f>i3ip<j>i3ip<f>2392<t>2 ~r ^r4>2^i>4'2^ip4>l^924>i Or(f)20ip(f>23'ip<t>i392<t>i ^r(f>2^ip(pi3<f>i<t>23'ip92 

'^3r9234'<t>2'^i^4>i 4'i4>2 ^3r9234>4>23i)<j)i3(i)i4>2 3r4>2'^924>i'^4>i(f)23i^ip ' 3r(f)iO^(f)i3i^(f)2'^924>2 
\0r(j}23^iMf>2^i"t'i3924'i ' 3r(p23i>4'i34'i4'23i^92 Or(j)iO(j,j^^23924i23ipip 3r<f>i3<i}i4'23924'23ipip 
3r(i)2^''P4'2^''P4'i392<t>i ' 3r4)2^ip4>23i>4'i^924>i 3r4)2^ij4>i34>i4'2^i^92 + "r(/)iO0j^,^2JV'</'2J'/'6'2 
'^r<j>234'4>23'tp(f)i'^924>i 3r(f>23'tp(f)2'^4'4>i 924>i ~^ 3r(j)234>4>234>4i\392(l>i 3r4>34>923ci)i(f)2 
+briph^92b(j,^4,2 + 3rip3i)92b(j,-^4,2 - br<p^be2cPib^^^ + br<p^be2<pj^^2 

— b-ripb^e^J^^^^ — Or(^2%<^2"V</'l ~'~ br(t>2b92<t>23tP(j,i '^ 3rij>i392<t>ibip(j,2 
3r(j>i392(l>i3'^(f,2 ' 3r(f>23924>2"'tl;4>i 3r4>23924>23'4,(f,i ' 3r923i(>i(>3(f)icf,2 

\3r(f>20'ij)<f>iO(l>i<f>23'ip92 ~^ 3<f>2<t>23r(f>i392<l>i3^i> 3<l>2<t>2^r^^'>P4'i392<t>i 34'2<l>23r<f>i3'tp4'i3^92 

'34'24>2^r^3i)4'i^92(l)i ' 34>24'23r^^i'4>i^924>i 3<t>2<t>2"r4'i3ip<f>i^'ip92 34'24>2^r4)iOe24>i3ipip 
3(f)2(p23rip34'4>i3924>i ~^ 3<j)2<l>23r4>i^4>4>i^-4>92 ' 3(f)24'2^r4'i i'4'i3'ti)92)/ \3ip'tp3<j>i(f>i34>24>2 "'"^V'V' (^i(}!)2 

— ^ ^2 I /,2 ^ _ ^2 ^ _l_ 7,2 ^ 

3lp1p3(j)]^4>2 ~r '^1plf>i3<f>24'2 3'tp(j)^3<}>2<t>2 "•" "l/'02-^'J^l</'l 

~^b,ptf)20^^j^j^j^(P2 — 26^02 j^0^O0^^2 ~ 3tp(i>234>i<t>i + ^JV'02"V'0i"<^i02 

3r(i>i ^ \ 3<i}2<t>2^f<f>i3ipip ~^ 3<l>24'23ripO'ij)(f>-^ ~r 3<t>2<t'2^'rip3^4'i 

Or4>34'i4>23ip4>2 ' 3r4)2^ij4>23ip4>i ~^ 3r'ij)04'i't>23'ip4'2 3rip34'i4>2^iP4>2 

+Oj.02Oi/)(}!)2"t/'(^i 3r(f)23'tl)4>2'^tp(pi 0(j,-^^iii23r<f)234>4> ~r '^r4)\3tp(j>2 

^r<f>i^ip(l)2 '^r4>23i)4>23i>4'i ~^ 3<t>i<t>2^r<t>23ipip + '^r^'^4'i't>2'^i>4'2) / \3ipip34'i4>i34'2<t>2 

_|_^ 7)2 _ ^ ^2 _i_ ?,2 ^ _ ^2 ^ 

'3ipip"4'i(f>2 3ipip3(f)i^2 ' ^ip(j)i3<t>2<}>2 3ip(f)i34'24>2 
+"V02-^<j^i<^i ~ ^b^^2bti;<i>i3 <f>i(t>2 ~ ^^i/'<^2JV'0i"<^i02 ~ 3'4)(j,23<}>i<t>i 
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+2j^^2K4>ib4>i4>2 + '^Jtp4>2J'4>4>iUi't>2) 

]r<f>2 I J4>i4>i'^rtl>Jip4>2 J4>i4>iJrtl>'^tl>4>2 

~^J<pi(piOr<j)2Jipip + brtl,Jil}4i-^ J 4,-^4,2 + Or<^2"V0i ~'~ ^rV'"^0i^</>i02 
Jr(f)iOtl)(piJ4;(f)2 + '^r4>iJip(l>iJip4>2 '^r<f)i34)\<j)234>tl> ' Jrip'^ip(f)iJ(f)i<j>2 
"r<j>2J 'ilxpi Jr(f)iO(f)i(j)2Jipip ' Jr'4'Jip(f)i"4>i(p2 "^(^i 0^/),^i O^^j 
+Jr(f,iJtl;4ib4,(f,2) / [JipipJ4i<f>iJ(j,2<f>2 + JVV'"(}!)i(^2 ~ H'^34>i<t>2 ~^ "tl;4>i3^2<f>2 

~3il)(j>i34>24'2 ~r b4)4^34ii4>i ~ ^0^</)2"V";*ii</'i<^2 ~ ^0^02 Jt/j^i "01(^2 
~3iP4)2Hi<t>i + 2j^02 0^0 J 00-^^2 + ^3iP4>23tp<t>i3^i4>2> 

jlpip = {3<f>l(f>l3<f>2(p2 +^01(^2 ~ 3(f,i4)2>/{3'tp'tp3<f>l(f)l3(f)2<j>2 +iV"/'"<^l«!'2 

3tptp3(j>i(f)2 ' "ip4>i3(f>24'2 3tp(j)]^3<i>2<t>2 "•" '^ip4>23<}>i<t>i 

~2b^tf)2blp(l>i3(l>l<p2 ~ 2biP(l)23tlJ<t>lb<l>i(t>2 ~ 3^(j>23<j>l<l>l + 23lp<t>2btlJ<t>lO(f>i(l>2 

''^3tp<t>23tp<t>i3 41142) 
34'ei = {bei4J4i4i34>24>2 + ^ei4ib^^^^ - he^4J^^^^ - h4,4Jei4iU2<t>2 

+3'4><t>ibei4J4242 ~ K<t>234>i4>i3ei42 + ^-4^42^8141^4^4^ + 6^<^2Jei<^iJ<^i02 
~T~0ip4i34i<t>239i42 ' 3-441 4'i'f'239i42 ' 3'4'4>234i'f'i S142 3'442'^6\4i34'i<t>2 
-3i^(P23ei4ib4-^4^ - h^4^h4^4^he^42 - 3i^(Pi3(Pi<P2bei42)/i3i>i^3<j>i(Pi3<j>2<f'2 + Hi'^4142 
3i>i>34i42 ~r "'4!4i342(f>2 3'44i3424>2 ' "'44234'i4'i 
^'^ip42^il><i>i34i4>2 ^^'44>23'4(l>i 4>i't>2 3'44234i<t>i ' '^3'4<p2^ip<t'i^<l>i't>2 
''^3ip4>23ip4>i34'i4>2) 
3^)92 = {bi;e234i'f>iU2<t>2 + ^-^02^4142 ~ ^-^6234^42 - K'l'Je2(f>i342<p2 

~T~3'4'4>i d24i3424'2 '^'4'4>234i<t>i30242 ' ^ii(t>2^62(t>i^(t>i4'2 "•" ^4>4>23924>\34\<t>2 
'^ip4>i34>i4'230242 ' 3i^4>i^4'i4>230242 > 3i)4'234'i4>i^9242 3i^4>2^624i34'i4>2 
3'442392(pi'^(pi4'2 '^'44i 4'i4>2^62(l>2 3-4413 4i4'2^S2<t>2} I \3-4'434\<t>i34'2<t>2 ' 3i''4^4i42 
3'4''p34i42 ' ^'4i4x342(l>2 3'44i342<t>2 ' ^'4423(l>i4'i 
—2b^4^b4)4^j 4^4^ — 2b^4^j^4^b4^4^ ~ 3^4423 4>i<t>i + 2j^4^b^4^b4^4^ 

''^3'4<t>23-4<Pi34i<p2) 
3-44i \3'44i3(t)24>2 ' '^4>i(f)2^tp(f>2 34i'f'23'44'2) / \3'4''4'34>i4>i342<j>2 

_l_^ 12 ^ ^2 I 72 ^ ^2 ^ 

-r3ipip'^4i42 3ipip34i42 + "■44i3(f>24>2 3 4)4-^3 <}>2<t>2 
'^b^^^34i4i — 2b,44^b^4^j4^4^ — 2b4)4^j^4^b4^4^ ~ 3^44234141 

''^3'4<p2^^<l>i <l>i'p2 ' ^3-44>23'4<i>i34i4>2) 
3ip4>2 ^ V 3ip4>234>i4'i ' ^i)4'i^4>i4'2 ' 3ip4>i34'i4>2)/ \3ipip34'i4>i34>24>2 

_l_^ 12 ^ ^2 1^ 72 ^ ^2 ^ 

'3'4>'4>"4i42 ~ 3'4>t(>34i42 + '^'44i3<i>2(l>2 ~ 3'4,4i3(t>2<t>2 
'^"■44234>i(f>i ~ 2b4)4^b^4^j 4^4^ — 2b.44^]^4^b4^4^ ~ 3^4423 ^i<f>i 
'■^3rp42^^'l>i <l>i'p2 ' ^3'44>23il)<i>i34i4>2) 
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3e\Q\ — \ 3^2<i>23diei3tp(j,i j6ii6»iJvV'^</>i<^2 3'i>i<t>i3<t>2'i>23tpei 

+J(t>2<t>2^ei<j,J'4>'4> ~ 2&v<}!>i^ei(/.i&v</'2 V<^2 + '^bg^4>iK4>2^di^ib(f,i4,2 + '^be^^^j^b^^Jg^^J^j^^^ 

+'^be^4, J)'4,4, J 4,^4,2] ei4,2 + '^bg^^.J^^^b^^t^Jg^^,^ - ^bg^tpj^^^bg^tpj^p^^^ - ^bg^^J^^^jg-^tp^b^j^^,^ 
+'^b^4,Jg^4,J)^4^jg^4^ — '2,b^4^jg^4J^4J)g^4,^ — ^j^^^^bg-^^t^b^^^jg^^^ + 2j^4^bg^4J^4,J)g^4,^ 

+26i/,</,i66»i(/)iJv</'2iei02 + '^H<t>i3ei4,xb^ct>2bei4>2 ~ '^3'H\3Qx<i>xH4>23Qi<i>2 + 2Jv>ei&t/><^2Jei<^i^<}!'i<^2 
-'^3i>eiH4>23ex4>iUi<i>2 + '^HeiH4>xb4,^4>2bex4>2 + 2Jv>ei&v</>ii<^i<j!>2^ei</.2 + bg^^^b^^^^ 
+'^3tp9ib-4;4,2bei4>iJ4,i4>2 ~ 2j,/,6»iJv02^6»i<}!.i&<}!.i<^2 ~ 2Jv>ei&V0i^0i<^2Jei<}!.2 — '^3'4>eiJtp4>iJ4,i4>23ei(f>2 
— 26511 </-i&V</'i^<^i</'2 ^6*1 02 ~ '^bg^4J^4,J4^4,J)g^4,^ — 2J6)i6»i6v<^2^^<^iJ<^i«!>2 ~ '^3eieib^<f>23'4><t>ib 4,^4,2 
+2J6iieiJv</>2^V'0i^</'i02 + '^3eieJ^i><t>23'4><t>iUi<t>2 ~ 2&0i</.2V</'iJ<}!>i<}!>2i^^ "~ 266)i</.2J6»i<^i&0i<^2J^V' 
+'^39i4,2bei4>ib4,i4)23'4>'4> + '^j 9x4)23 ex<t>i34>i4>2Hi' ~ '^34>24>2bei4,ib-4;(i)iJgx4,i + '^J4,2<t>23'4>eiJ'tp4>iJei4,i 
+2j</,2<^2V<^iJt/'<^i^6»i(/.i — '^j 4>2<t>2Heib^<f>ibg^4,^ + 3<t>i4>i34>2<t>23eiei3'4>i' — '^3(t>i4>iHSib'4,<f,2bei<f}2 
+2j</,i0iJV>0iJv«!.2Jei</.2 - '^3<t>i(l'ibBi<t>ibi)4>23Bi<t>2 + '^Ui<t>ibei<t>Jipcj,2beicj,2 - bg^cpjcpi<p2 

^2 12 I ^2 ^2 ^2 t2 I ^2 ^2 

3tpei"4>i(f>2 ^ 3 '4,g-^3 4,^4,2 iei(/.i"v</'2 + ^ei<^i Jv02 

I 72 72 72 ^2 ^2 72 , ^2 ^2 

+"ei«!.2"V0i "9i4>23iP4>i 3e^4,2'^i,4>i+ 3e^_4,2h(l>i 

I 72 72 ?i2 ^2 I ^ ^ 72 ^ ^2 ^ 

+''ei(}!)i"V02 "9i4>i3ip4,2 ' 3eiei3tptp'^4,i4,2 3<}>2<t>23ei4)i3ipip 

.-■ -■ ?i2 I ^ ^ 72 I ^ 72 ^ ^ ^2 ^ 

'3(t>2(p23eiei0^4,^ -r 3<t>i4>i34>24>2"ei4>i ' 34>i4>i'^gi4,23'4>i(> 3(t>i(f>i3gi4)23i(>i(> 
+3<f>i4>i3eieib^4,^ ~ 3tt>i<Pi3eiei3'4)4,2)l\H'^3<Pitt>i3<t>2<i>2 ~^ 3 iP4>b 4,14,2 ~ 3 iP4>3 4,14,2 

''^'4!4,i3<p24'2 ~ 3ip4ii34'2<p2 ' ^■4t4,23'l>i<t>i ~ ■^0^(l,2^4'4'i34'i'p2 
^l'^(}!)2Ji/'0i <^i02 3 •4)4,23 (picpi ' ^3il'<i>2^il'<t>'i-^4>i<t>2 "•" ^3il"p23'>p(j,i3<i>i(i,2) 
39102 = {-b'4,4,J)4,i4,2bg^4,2h4,g2 - 34>4>2bei4,2bi;<i,i3e24>i + Hdib4>4>2be2<t>i34>i<p2 

-'^3 eie2b'4,4,2b-ti>4,J 4,14,2 - '^3eie2b'4>4,23'il>4>ib4,i4>2 + '^3eie23tp4>2btp4>ib<t>i4>2 + '^3 01623 '4>4>23'4><t>i34>i<t>2 
— &t/><^iV<^i&V02^e2<^2 + b'4,4,ibg^4,J-4;4,23e24>2 ~ H<t>i3<j>i<t>2bex4,2b'4,e2 + b^^J g^4,^b^4,23 e2<i}2 
-b'4,4,Jgi4,J.4;4,2bg24,2 - bg^4,J^4,2bg24, J 4,^^4,2 - bg^4J,4,4,23g24,J)4,i4,2 + 3eie2Hi'b 4,^4,2 
'^bg^4,^bg24,2b^4,-^ ~ bg^4,2be2<}>23 -4)4,1 "~ j6»i(/)2Je2(}!>2"V0i '^ 3ei4>23e2<}>23 -4,4,1 
-3eie23i^i^3 4,14,2 - ^ei^i^^ij^^j + bei4,ib-4,g2b^^^^ - &ei<^i&,/,02J<^i,^2 
+bei4,ibg24,^b^4,^ + J<^i0iJeie2^V«!>2 ~ 3 4>i4'i3 6162^4,2 + H4'2bei4,2H4>ibe24>i 
-j-4,4>2bei4,iJ4,i4,2b'4,e2 + b-4;4,23ei4,2btp4>i3e24>i - b'4,4,2Jei4,234>4>ibe24>i + b'4,4, J 4,^4,23 ei4,2b-4;e2 
+ 3 4>4>ib 4,14,23 9i4,2b'4,e2 + &i/'<^2^ei<}!.i&<^i02^V"52 ~ V<^iJ<}!.i<^2^e2<^2Jt/>t/> — J6»i<}!.i60i<^2^e2<^2ii/'V 
+34>24>234>4>i3ei4,J'4,e2 - J4,24>234>eib^4>ibe24>i - 34>24>2b9i4,ib^4,Je24>i + J02<^2V<^i^<}!'ii^^ 
-34>24>23ei4,Je24>i3tptp - 34>24>2b4>4>ibei4>i34>e2 + 34>24>2bei4,J'4,4,ibg24,i + 34>24>2HeiH4>i3e24>i 
—34>24>2b'4,4,i3ei4,ib'4,g2 + j 4,24,23 4>4>ib9i4,ib'4,g2 — V<^i6v0i^<^i 02 ^6*2 02 ~ V<^iJiA'}!'ii<^i'}!'2^6»2«!'2 
-HeiHe2b4,i4,2 + 3 i^ej 4^023 4,^4,2 - Jei<^iJe2 0i^t/.,^2 + 3Bi4,Je24}i3i,4>2 
-3 4^24^23 91023 4,4,1 + 34>24>23Bie2b^4,i + &ei,^i&V<j!>2^<^i V</>2 + bei4,ib^4,23B24>i34>i4'2 
+bgi4,ib^4,ij 4,14,23 e24>2 + V<^iJV0i^0i<^2Je202 ~ H4>ibei4,xb^4,23e24>2 + J^<^i V<^iJv02^e2<^2 
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+ji(>eib^4>2J02't>ib(t>i4>2 +Jvei^^0iJ<^i 02^02 + HeJ'il><t>ib<t>i4>2be2<t>2 - JV'?iJV02^«!'i^0i<^2 
3ij9\34>4'23d24>i34'i<t>2 34>9i i'4>i 4'i4>23d24>2 J4'diJip4>iJ4>i(f)2Jd24>2 ~^ ^ii(t>2^9i4>\3 4)14)23 4>02 
+b-4;4>2Jei4ib4>i4>2J'4>92 + Jv</'ii6'i<^i^'/'02^«!'2 - H<)^i3ei4>iH<f>23e24>2 ~ &^02^ei</.2^^0i^</.i 
+bii)4)2bei4)23'4)4>Je24>i + 3-4)4>23ei4)2K4>i^d24i ~ 3 -4^4^23 ex4>2H4>i3e24>i — Jv02V<^i^<}!>i<^2JV"52 
+b^4>i34>i4>2bei4)23'4>e2 + Jv0i^</'i<^2V<^2iv"52 + 3ex4>i34>i<t>23e24>2H'4> + j6»i<^2^e2<}!>i^«!>i<^2JvV' 
+3ei4)23e24>i34>i<t>23'4)'4) + V<^i^</.i<^2Je2</>2J^^ - 3'4)<t>i34>i<t>23 914)23-4)92 - Jv</'2Jei<^i J</'i<^2JV"52 
— b^4)ib^^^ J 0x4)23 '4>92 ~ bei4)2b924i34>i4>23-4'-4' ~ ^ei<}!.2J6»2<^i^<^i<}!>2JvV' + K4>239i4)iJ 4)14)2^-4)92 
—3-4)4>239i4)ib^^^J).tl,e2 + 34>i4>i34>24>2b9i4)ib,ti,e2 — j 414,1 j 4,2423 ■4>9i34>92 + 34i4>iU24>239i923-4>-4> 
+34>i<t>i3'4>9i3-4>4>23924>2 + 34i4>ib9i42b924>23-4>-4> + 34i4>iH<f>239i4,2H92 - 34i<t>i3-4'9iK<t>2b9242 
+34>i4>J-4>4>2b9i4)2K92 ~ 34>i4i^9x4ib^423924>2 ~ 34i4>i39i4,2392423-4)-4' — 3 4i<t>ib-4'423 9142^92 
-J4i4ib'4,4)2bei423-4>92 + 34>-L<t>ib9-i_4i34>4>2b924>2) / {H'4>34i4>iU24>2 + 3-4)-^^4i4>2 ~ 3 ■4>'4>3 4,14)2 
''^'4,4)i3424>2 ~ 3ip4ii34>242 ' ^-4)423 4'i<Pi ~^ ■^0^4'2^^4>i34>i<t'2 
^^^423-4^41 <t>'i-4>2 3'4)4234i<t>i "•" '^3ip4>2^^4>i 't>i4'2 ' '^3^4>23-4'4>i34>i<p2) 

3ei4i = —{—34>24>23-4'9ib'4,4)i + 34>242b9i4i3-4)4i 

+34>242b9i4J-4,-4, + 3-4'4239i42b-4,4>i - bei4 J 414)23-4^42 + bei4,ib^^^ 
~b9i4i3'4)4,2 — 34i<t>2b9i423'4>'4> + b 4^4,23 9x4,23 -4)-4' + 3-4'42b9i423-4>4>i 
+3-4>ei34i4>2b-4)42 ~ b^^Jex42J-4>4>i + bei4ib^^^J)^^^ - Jvei&<^i<}!.2Ji/'<^2 
—b'4)4>2bei4>2b'4)4i) I \3'4)'4)34i4>x34)24>2 ~^ 3 ipipb 4-^4,2 ~ 3ipip34,i42 '^b^^^jtp^^^ 
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